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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about
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Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map MAP SHEET
unit is described.
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AREA OF INTEREST
NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal part
of the National Cooperative Soil Survey.

Major fieldwaork for this soil survey was completed in 1985. Soil names and
descriptions were approved in 1986. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1985. This survey was
made cooperatively by the Soil Conservation Service and the University of
Nebraska, Conservation and Survey Division. It is part of the technical
assistance furnished to the Lower Loup Natural Resources District (NRD).

The Lower Loup NRD accelerated completion of the survey by providing
financial assistance to employ a soil scientist. The Lower Loup NRD, the Loup
County Commissioners, and the Old West Regional Commission provided
financial assistance to fund aerial photography.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: An area of the Almeria-Calamus-Bolent association along the Calamus River. This
area is used for range and hay.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Loup County, Nebraska. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal, and
pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are too unstable to be used
as a foundation for buildings or roads. Clayey or wet soils are poorly suited to
use as septic tank absorption fields. A high water table makes a soil poorly
suited to basements or underground installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.

Sherman L. Lewis
State Conservationist
Soil Conservation Service
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Soil Survey of

Loup County, Nebraska

By Daniel R. Shurtliff and Vernon C. Seevers, Soil Conservation Service, and
Francis V. Belohlavy, University of Nebraska, Conservation and Survey Division

United States Department of Agriculture, Soil Conservation Service,

in cooperation with

the University of Nebraska, Conservation and Survey Division

Lour CounTy is in the north-central part of Nebraska
{fig. 1). It is about 24 miles square. It has a total area of
367,392 acres. It is bordered on the south by Custer
County, on the west by Blaine County, on the north by
Brown, Rock, and Holt Counties, and on the east by
Garfield County. Taylor, the only incorporated town and
the county seat, is in the southeastern part of the
county.

Ranching is the main source of income in Loup
County. More than 90 percent of the survey area has a
permanent grass cover and is used as range or
hayland. About 6 percent of the county is used as
cropland. Ranches are large. Most are owned by the
operators. Some ranches or grazing lands are leased
from absentee owners or retired ranchers. Raising
livestock, mainly cow-calf herds, is the largest
enterprise in the county. General livestock farming is
mostly in the valley along the North Loup River and in
the loess-sand transition area. Livestock on farms
consists mainly of beef cattle and hogs and a few dairy
cattle or sheep. The main crops are corn and alfalfa.
Some grain is sold as a cash-crop. The rest of the grain
and forage is used for livestock feed.

In normal years, the lack of seasonal rainfall limits
crop production under dryland farming. Gravity irrigation
systems are used in areas on the stream terraces south
of the North Loup River. The irrigation water is diverted
from the river and is delivered by the Taylor-Ord Canal.
In places deep wells are used to supplement water from
the canal. Center-pivot sprinkler systems are used on
the sandy soils throughout the county, mainly in the
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Figure 1.—Location of Loup County in Nebraska.

valleys along the North Loup and Calamus Rivers. The
irrigation water for these systems is drawn mostly from
deep wells.

Loup County is situated at the southeastern edge of
the Nebraska Sandhills. The soils in the county formed
almost entirely in sandy eolian material. The sand forms
successions of rolling hills and valleys, and the dunes
are generally oriented in a northwesterly to
southeasterly direction. Along the extreme southern
edge of the county is an area of loess uplands deeply
dissected by drainageways. The soils in this area are
mostly silty. Outlying areas of loess mixed with sand
are in scattered areas throughout the sandhills in the
southern half of the county. The soils in these areas
range from sandy to silty. The soils on bottom land are



sandy or loamy, depending on the source of the alluvial
material.

The county is nearly level or gently sloping in the
river vaileys and nearly level to very steep in the
sandhills. Most of the soils in the sandhills are
excessively drained, and the soils in the valleys are
excessively drained to very poorly drained.

Loup County does not have railfoad service. U.S.
Highway 183 and Nebraska Highway 91 provide the
north-south and east-west routes, respectively, through
the county. Gravel or dirt roads are on some section
lines in the farmed areas of the county. Roads in the
sandhill areas are scarce, and trails provide access
where needed.

The livestock and grain produced in the county are
transported to markets outside the county. Farm
equipment dealers and other agribusinesses are located
in Taylor, in nearby Burwell and Sargent, and in other
surrounding communities.

This soil survey updates the survey of Loup County
published in 1937 (1). It gives additional information and
has larger maps, which show the soils in greater detail.

General Nature of the County

This section provides general information about Loup
County. It describes history and development; climate;
geology and ground water; physiography and drainage;
and trends in ranching, farming, and land use.

History and Development

French explorers were the first Europeans to travel
through the area now known as Loup County. The
Pawnee Indians used this area as hunting grounds.
Trappers came to the area for the abundant game.
Cattlemen were later attracted by the lush grass and
abundant water supply. The first settlers arrived about
1873. They settled a few miles southeast of Taylor. The
first ranch was started in 1879, in the western part of
the county (5).

Loup County was organized in 1883. It was named
for the North Loup River, which passes through the
county. The word “Loup” is derived from the native
Loup Indians, or “wolf people.” Several towns were
started in Loup County. Kent, southeast of the present
town of Taylor, was established in 1873. Taylor was
organized in 1883. Almeria, northwest of Taylor, was
founded in the early 1880’s, and Clarks Point was
established about halfway between Almeria and Taylor.
Of these towns, only Almeria and Taylor remain.
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By 1890, most of the land in Loup County was
homesteaded. The early settlers, who came mainly from
the Eastern United States, were unprepared for the
climatic and soil conditions. In the early years of
settlement, cultivating tand in the sandhills resuited in
almost total crop failure. Many farmers were forced to
leave the land, and cattlemen acquired most of the
homesteads in the sandhills.

During the droughts of the mid-1890’s, eight irrigation
projects were planned, and four were actually built.
They operated until the droughts ended. The projects
were discontinued because they were not profitable.
The Taylor-Ord Canal, which was built in the 1940’s,
continues to supply irrigation water to farmland in
Garfield, Loup, and Valley Counties.

The population of Loup County reached a peak in
1910, when it was 2,188. It has declined since then,
and in 1980, it was 859.

Climate

Prepared by the National Climatic Data Center, Asheville, North
Carolina.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Chambers,
Nebraska, in the period 1951 to 1981. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.

In winter the average temperature is 23 degrees F,
and the average daily minimum temperature is 12
degrees. The lowest temperature on record, which
occurred at Chamberson December 31, 1967, is -34
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature
is 85 degrees. The highest recorded temperature, which
occurred at Chambers on July 11, 1954, is 108
degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (50 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is 21.62 inches. Of this,
about 17 inches, or nearly 80 percent, usually falls in
April through September. The growing season for most
crops falls within this period. In 2 years out of 10, the
rainfall in April through September is less than 14
inches. The heaviest 1-day rainfall during the period of
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record was 3.40 inches at Chambers on October 3,
1951. Thunderstorms occur on about 49 days each
year. Tornados and severe thunderstorms, some of
which are accompanied by hail, occur occasionally.
These storms are local in extent and of short duration.
They cause damage in scattered small areas.

The average seasonal snowfall is about 29 inches.
The greatest snow depth at any one time during the
period of record was 18 inches. On the average, 13
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 55 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
70 percent of the time possible in summer and 55
percent in winter. The prevailing wind is from the south.
Average windspeed is highest, 14 miles per hour, in

spring.

Geology and Ground Water

The bedrock in Loup County is part of the Ogallaia
Formation of the Miocene Era. Quaternary-age deposits
mantle the bedrock throughout the county.

The Ogallala Formation consists of beds of sand,
lime-cemented sandstone, sand and gravel, and silt that
has some limy zones. The unconsoclidated quaternary
deposits consist of loess, sandy eolian material, and
alluvium (4).

Sandy eolian material covers about 90 percent of the
county. About 80 percent of the county has dune
topography. The dunes consist of fine sand. Sandy and
silty material is in many of the interdune valleys. The
present dune topography probably formed during arid
intervals in recent Quaternary age. Uplands in the
southeast corner of the county are capped with Peoria
loess. Sandy alluvium is along the major streams. Silty
alluvium is on stream terraces bordering the loess-
capped uplands and along the intermittent
drainageways in the uplands.

The Calamus and North Loup Rivers cross the
county in a generally northwest to southeast direction.
Precipitation is quickly absorbed in the sandy soils, and
about 80 percent of the county has no defined drainage
pattern.

Wells in both the Quaternary deposits and the
Ogallala Formation provide water for domestic,
livestock, and irrigation uses. Most of the wells,
however, draw from the Quaternary deposits. The
ground water throughout the county is of good quality

and in adequate supply for ali purposes. Water from
shallow wells in the sandhills is low in content of
dissolved minerals and is soft, but water from deep
wells is hard.

Drainage from feedlots, septic tanks, and other types
of waste disposal can contaminate ground water.
Shallow wells are more likely to become contaminated
than deep wells.

Physiography and Drainage

Loup County is in the Great Plains physiographic
province. Most of the county is in the Nebraska
Sandhills. The southern edge of the county is in the
Central Nebraska Loess Hills. The surface features are
mostly the result of wind and water action.

The dominant feature of the county is the sandhill
topography, which typically consists of a succession of
stabilized rolling dunes. The crest of the dunes
generally is about 10 to 100 feet above the valley floor.
The surface is relieved by interspersed areas of nearly
level or very gently sloping valleys. In places a high
water table provides subirrigation and creates wetlands
or shallow lakes in some of the low lying areas. The
surface drainage pattern in the sandhills is well defined
only in areas along the Calamus and North Loup Rivers
and their tributaries.

The loess mantle on the extreme southern edge of
the county is deeply dissected by tributaries of the
North Loup River. The ridgetops and divides are about
50 to 125 feet above the valley floor. The surface
drainage pattern is well defined.

A loess-sand transition area is between the loess
hills and sandhills. It is characterized by features of
both landscapes. The area consists of nearly level to
steep, silty and sandy soils on uplands and outliers of
sandhills. Low ridges formed by wind are common. The
surface drainage pattern is well defined. A few small
areas have poorly defined drainageways, and runoff is
sometimes ponded in shallow depressions. Areas of this
landscape are intermixed with the sandhills in the
southeastern part of the county, between the North
Loup and Calamus Rivers.

The alluvial valleys consist of bottom land and
stream terraces along the larger streams. The bottom
land is broadest along the North Loup and Calamus
Rivers, where it is - to %-mile wide. The nearly level
bottom land is modified in places by shallow stream
channels. The seasonal high water table in the areas of
the bottom land provides subirrigation. The bottom land
is subject to occasional or frequent flooding. Stream



terraces are most extensive in the valley of the North
Loup River. They are about 10 to 30 feet above the
level of the stream. They are nearly level or very gently
sloping. In a few places on the stream terraces, the
sand has been reworked by the wind into low
hummocks. The seasonal high water table in this area
is typically at a depth of 10 feet or more. Surface runoff
is slow because natural drainageways are not well
defined or have been modified by land grading.

Loup County is drained by the North Loup and
Calamus Rivers and their tributaries. The major streams
flow toward the southeast and south. Skull Creek,
Bloody Creek, Gracie Creek, and Dry Creek drain into
the Calamus River from the north. Chesbra Creek flows
into the North Loup River from the south. Cedar Creek
flows into the North Loup River from the north. The
North Loup River, the Calamus River, Skull Creek, and
Bloody Creek are permanent streams. The others are
dry most of the time.

The highest elevation is about 2,700 feet in the
loess-sand transition area southeast of Almeria, near
the Custer-Loup county line. The lowest elevation is
about 2,175 feet on the bottom land along the Calamus
River, at the Loup-Garfield county line. The elevation is
2,269 feet at Taylor and 2,336 feet at Almeria. The
general slope of the county is to the south and east.

Trends in Ranching, Farming, and Land Use

Ranching has been the major economic enterprise in
Loup County since the area was settled. According to
Nebraska Agricultural Statistics, the number of farms
and ranches in the county decreased from 200 in 1962
to 150 in 1982. The decline has been regular and
constant over the 20-year period. The sandhill ranches
are typically cow-calf operations, and the farms are a
combination of cash-grain and livestock enterprises.
The acreage used as cropland has remained fairly
constant during the 20-year period, but the acreage of
irrigated cropland has increased.

The number of livestock tends to fluctuate on a
yearly basis. According to Nebraska Agricultural
Statistics, the total number of cattle increased from
28,910 in 1962 to 38,000 in 1982. Of this total, the
number of dairy cattle decreased from 1,230 in 1962 to
150 in 1982. The number of hogs has remained fairly
constant, at 4,200 in 1962 and 4,000 in 1982. The
number of sheep has been constant, totaling 200 in
1982.

The major change in the agriculture of Loup County
in recent years has been an increase in the acreage of
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land under irrigation. This acreage has increased
steadily from 5,200 acres in 1962 to 7,700 acres in
1970, 15,000 acres in 1978, and about 16,000 acres in
1982. The number of registered irrigation wells rose
from 16 in 1962 to 109 in 1982. The Taylor-Ord Canal
transports surface irrigation water through Loup County
from the North Loup River.

The acreage used for crop production has remained
fairly constant. Corn was harvested on 10,330 acres in
1961 and on 10,000 acres in 1981. Of these totals,
3,500 acres was irrigated in 1961 and 9,000 in 1981.
Sorghum, wheat, oats, and soybeans also are grown in
the county, but the acreage is small. The combined total
acreage of these crops was 1,400 acres in 1981. The
acreage used for alfalfa has fluctuated from a high of
11,180 acres to a low of 7,400 acres during the 20-year
period prior to 1982. In most years alfalfa is harvested
on about 10,000 acres. The acreage used for wild hay
decreased from 57,180 acres in 1962 to 19,700 acres in
1982.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and
management of the soils for specified uses. Sall
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; and the kinds of
crops and native plants growing on the soils. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, the landforms,
relief, climate, and the natural vegetation of the area.
Each kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the sails in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
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into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, sail reaction,
and other features that enable them to identify soils.
After describing the soils in the survey area and
determining their properties, the soil scientists assigned
the soils to taxonomic classes (units). Taxonomic
classes are concepts. Each taxonomic class has a set
of soil characteristics with precisely defined limits. The
classes are used as a basis for comparison to classify
soils systematically. The system of taxonomic
classification used in the United States is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with simiiar
soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils were field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For
example, data on crop yields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can state
with a fairly high degree of probability that a given soil

will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.



The objective of soil mapping is not to delineate pure landscape segments on the map provides sufficient
taxonomic classes of soils but rather to separate the information for the development of resource plans, but
landscape into segments that have similar use and onsite investigation is needed to plan for intensive uses

management requirements. The delineation of such in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. it is named for the major scils. The
soils making up one association can occur in another
but in a different pattern.

The general soil map can be used to compare the
suitability of targe areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other
characteristics that affect management.

Some soil boundaries and names in this survey do
not fully match those in the surveys of adjoining
counties that were published at an earlier date.
Differences are the result of changes and refinements
in series concepts, different slope groupings, and the
application of the latest soil classification system.

Excessively Drained and Moderately Well Drained
Soils in the Sandhills

These deep, nearly level to hilly, sandy soils are on
uplands and in sandhill valleys. They support native
grasses and are used as range. Soil biowing is the
main problem. Keeping the range in excellent condition
is a management concern.

1. Valentine Association

Deep, rolling and hilly, excessively drained, sandy soils;
on uplands

This association consists of soils on dunes in the
sandhills. Many of the dunes rise as much as 100 feet
or more above the vaileys. The dunes are generally
oriented in a northwest to southeast direction. The soils

formed in sandy eolian material. Slopes range from
about 9 to 60 percent.

This association makes up 120,740 acres, or about
33 percent of the county. It is about 99 percent
Valentine soils and 1 percent minor soils.

Typically, the surface layer of Valentine soils is
grayish brown, loose fine sand about 4 inches thick.
The transition layer is light brownish gray, loose fine
sand about 3 inches thick. The underlying material to a
depth of 60 inches or more is very pale brown fine
sand.

The minor soils in this association include Ipage,
Gates, and Hersh soils. Ipage soils are in swales and
are moderately well drained. Gates and Hersh soils
have more silt than the Valentine soils. They are well
drained. They are in sandhill swales. Blowouts are
common throughout this association.

This association supports native grasses used for
grazing. A few small areas on the less sloping parts of
the landscape are used for hay. The soils are unsuited
to cultivated crops because they are too sandy and too
steep. The landscape is rolling and hilly, making travel
through areas of the association very difficult. Ranching
is the main enterprise. it consists mostly of the
production of feeder calves and yearlings. Wells can be
drilled to provide water for livestock and domestic use.

Soil blowing is a serious hazard on Valentine soils. {f
the protective grass cover is destroyed, blowouts can
form. The rangeland consists mainly of tall and mid
prairie grasses. Range management that includes
proper grazing use, timely deferment of grazing and
haying, and a planned grazing system helps to maintain
or improve the range condition.

2. Valentine-lpage Association

Deep, nearly level to hilly, excessively drained and
moderately well drained, sandy soils, on uplands and in
sandhill valleys

This association consists of rolling and hilly soils on
sandhills and less sloping soils in the intervening
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Figure 2.—Typical pattern of soils and parent material in the Valentine-lpage association.

valleys or swales. The dunes are generally oriented in a
northwest to southeast direction. The soils formed in
sandy eolian material or sandy alluvium that has been
reworked by the wind. Slopes range from 0 to 60
percent.

This association makes up 82,780 acres, or about 23
percent of the county. [t is about 87 percent Valentine
soils, 8 percent Ipage soils, and 5 percent minor soils
{fig. 2).

Valentine scils are gently sloping to hilly. They
formed in sandy eolian material. They are excessively
drained. Typically, the surface layer is brown, loose fine
sand about 5 inches thick. The transition layer is
grayish brown, loose fine sand about 4 inches thick.
The underlying material to a depth of 60 inches or more
is light gray fine sand.

Ipage soils are nearly level and very gently sloping.
They are in sandhill valleys and swales between areas
of Valentine soils. They are moderately well drained.

They formed in sandy eolian and alluvial material.
Depth to the seasonal high water table ranges from
about 3 feet in wet years to about 6 feet in dry years.
Typically, the surface layer is grayish brown, very friable
fine sand about 5 inches thick. The transition layer is
light brownish gray, loose fine sand about 7 inches
thick. The underlying material is light gray fine sand to a
depth of 60 inches or more. Mottles are below a depth
of 34 inches.

The minor soils in this association are Tryon and Els
soils. These soils are lower on the landscape than
Ipage soils. Tryon soils are poorly drained or very
poorly drained, and Els soils are somewhat poorly
drained. Small blowouts are common in this
association.

Almost all of this association supports native grasses
used for grazing. Ranching is the main enterprise. It
consists mostly of the production of feeder calves and
yearlings. The association is generally unsuited to
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Figure 3.—Typical pattern of soils and parent material in the Valentine-Tryon-Ipage assoclation.

cultivated crops because of the sandy texture of both

major soils and the very steep slopes of Valentine soils.

Wells can be drilled to provide water for livestock.

The main hazard on the Valentine and Ipage soils is
soil blowing. if the protective grass cover is destroyed,
blowouts can form. The rangeland consists mainly of
tall and mid native grasses. Range management that
includes proper grazing use, timely deferment of
grazing or haying, and a planned grazing system helps
to maintain or improve the range condition.

Excessively Drained, Poorly Drained, Very Poorly
Drained, and Moderately Well Drained Soils in the
Sandhills

These deep, nearly level to hilly, sandy soils are on
uplands and in sandhill valleys. Nearly all of the
acreage supports native grasses and is used as range
or hayland. Soil blowing is the main problem. Keeping
the range in excellent condition is the main
management concern.

3. Valentine-Tryon-lpage Association

Deep, nearly level to hilly, excessively drained, poorly

drained, very poorly drained, and moderately well
drained, sandy soils; on uplands and in sandhill valleys

This association consists of rolling and hilly soils on
sandhills and less sloping soils in the intervening wet
valleys. The dunes are generally oriented in a northwest
to southeast direction. The soils formed in sandy eclian
material or sandy alluvium. Slopes range from 0 to 60
percent.

This association makes up 20,010 acres, or about
5.5 percent of the county. It is about 53 percent
Valentine soils, 19 percent Tryon soils, 14 percent
Ipage soils, and 14 percent minor soils (fig. 3).

Valentine soils are gently sloping to hilly and are on
dunes. They formed in sandy eolian material and are
excessively drained. Typically, the surface layer is
brown, loose fine sand about 5 inches thick. The
transition layer is grayish brown, loose fine sand about
4 inches thick. The underlying material to a depth of 60
inches or more is light gray fine sand.

Tryon soils are nearly level and are in sandhill
valleys. They formed in sandy eolian and alluvial
material. They are poorly drained and very poorly
drained. The seasonal high water table ranges from
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about 6 inches above the surface in wet years to about
1.5 feet below the surface in dry years. Typically, the
surface layer is dark gray, very friable loamy fine sand
about 5 inches thick. The transition layer is light gray,
very friable fine sand about 7 inches thick. The
underlying material to a depth of 60 inches or more is
fight gray, mottled fine sand.

Ipage soils are nearly level and very gently sloping
and are in sandhill valleys. They are moderately well
drained. They formed in sandy eolian material. The
seasonal high water table ranges from about 3 feet
below the surface in wet years to about 6 feet below the
surface in dry years. Typically, the surface layer is
grayish brown, very friable fine sand about 5 inches
thick. The transition layer is light brownish gray, very
friable fine sand about 7 inches thick. The underlying
material to a depth of 60 inches or more is light gray
fine sand. Mottles are below a depth of 34 inches.

Minor in this association are Marlake and Els soils.
Marlake soils are on the lowest part of the landscape
and are covered with water for most of the growing
season. Els soils are in areas between Ipage and Tryon
soils and are somewhat poorly drained. Small blowouts
are common throughout the areas of Valentine soils in
this association.

Almost all of this association supports native grasses
and is used as range or hayland. Rariching is the main
enterprise. It consists mostly of the production of feeder
calves and yearlings. The association is generally
unsuited to cultivated crops because of the very steep
slopes of Valentine soils and the wetness of Tryon
soils. Wells can be drilled to provide water for livestock.

The main hazard on Valentine and Ipage soils is soil
blowing. If the protective grass cover is destroyed,
blowouts can form. The rangeland consists mainly of
tall and mid native grasses. The seasonal high water
table in Tryon soils is beneficial during dry periods, but
it is a severe limitation during wet periods. A uniform
distribution of grazing is difficult to obtain because of
the different growth patterns of plants on the soils in
this association. Range management that includes
proper grazing use, timely deferment of grazing or
haying, and a planned grazing system helps to maintain
or improve the range condition.

Moderately Well Drained to Very Poorly Drained Soils
in the Sandhills

These deep, nearly level and very gently sloping,
sandy soils are in sandhill valleys. They generally
suppport native grasses and are used as range or
hayland. Some areas are used as cropland. Soil
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blowing is a hazard. Keeping the range in excellent
condition is a management concern.

4. Els-Tryon-lpage Association

Deep, nearly level and very gently sloping, moderately
well drained to very poorly drained, sandy soils; in
sandhill valleys

This association consists of soils in broad, wet
valleys in the sandhills. Small streams flow through this
association. These soils formed in sandy eclian material
or in sandy alluvium that has been reworked by the
wind. Slopes range from 0 to 3 percent.

This association makes up 5,550 acres, or about 1.5
percent of the county. It is about 41 percent Els soils,
39 percent Tryon soils, 13 percent Ipage soils, and 7
percent minor soils.

Els soils are nearly level and are somewhat poorly
drained. They are above Tryon soils and below Ipage
soils on the landscape. The seasonal high water table
ranges from about 1.5 feet below the surface in wet
years to about 3.0 feet below the surface in dry years.
Typically, the surface layer is dark grayish brown, very
friable loamy sand about 5 inches thick. The transition
layer is grayish brown, loose fine sand about 7 inches
thick. The underlying material to a depth of 60 inches or
more is light gray, mottled fine sand.

Tryon soils are nearly level and are poorly drained or
very poorly drained. They are in the lowest positions on
the landscape. The seasonal high water table ranges
from about 0.5 foot above the surface in wet years to
about 1.5 feet below the surface in dry years. Typically,
the surface layer is dark gray, very friable loamy fine
sand about 5 inches thick. The transition layer is light
gray, mottled, very friable fine sand about 7 inches
thick. The underlying material to a depth of 60 inches or
more is light gray, mottled fine sand.

Ipage soils are nearly level and very gently sloping
and are moderately well drained. They are above Els
and Tryon soils on the landscape. The seasonal high
water table ranges from about 3 feet below the surface
in wet years to about 6 feet below the surface in dry
years. Typically, the surface layer is grayish brown, very
friable fine sand about 5 inches thick. The transition
layer is light brownish gray, loose fine sand about 8
inches thick. The underlying material to a depth of 60
inches or more is fine sand. it is pale brown in the
upper part and light gray and mottled in the lower part.

Minor in this association are Almeria, Marlake, and
Valentine soils. Almeria soils are on bottom land along
perennial streams and are poorly drained. Valentine
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soils are on small dunes and are excessively drained.
Marlake soils are in the lowest position on the
landscape and are covered with water during most of
the growing season.

Most of the acreage in this association supports
native grasses harvested for hay. Some areas are
cultivated and are irrigated by sprinkler systems. Most
irrigated areas are used for alfalfa or tame pasture. The
soils are generally too sandy for dryland cultivation.
Ranching is the main enterprise. Most of the ranches
produce feeder calves and yearlings. Wells can be
drilled to provide water for irrigation and livestock.

Soil blowing is a serious hazard if Ipage soils are
cultivated. Maintaining crop residue on the surface and
applying a system of conservation tillage help to control
soil blowing and conserve moisture. Tryon soils are not
suitable for cultivation because of the wetness caused
by the seasconal high water table. The seasonal high
water table in Els soils is beneficial in dry periods, but it
can cause wetness problems in spring and during
periods of above normal rainfall. In cultivated areas
using irrigation water efficiently and maintaining soil
fertility are management concerns. In areas used as
rangeland, a management system that includes proper
grazing use, timely deferment of grazing or haying, and
a planned grazing system helps to maintain or improve
the range condition.

Excessively Drained to Well Drained, Sandy, Loamy,
and Silty Soils on Uplands

These soils are nearly level to very steep. A large
acreage is farmed, but most areas support native
grasses and are used for grazing or hay. Soil blowing
and water erosion are the main problems. Keeping the
range in excellent condition, maintaining or improving
tertility, and conserving moisture are the main
management concerns.

5. Valentine-Hersh-Gates Assoclation

Deep, nearly level to rolling, excessively drained and well
drained, sandy, loamy, and silty soils; on uplands

This association consists of gently sloping to rolling,
sandy soils on dunes in the sandhills and nearly level to
gently sloping, silty and loamy soils, mainly in upland
swales. Slopes range from 0 to 24 percent.

This association makes up 69,735 acres, or about 19
percent of the county. It is about 87 percent Valentine
sails, 7 percent Hersh soils, 5 percent Gates soils, and
1 percent minor soils.

Valentine soils are gently sloping to rolling and are
excessively drained. They formed in sandy eolian
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material. Typically, the surface layer is grayish brown,
very friable fine sand about 5 inches thick. The
transition layer is light brownish gray, locose fine sand
about 4 inches thick. The underlying material to a depth
of 60 inches or more is light gray fine sand.

Hersh soils are nearly level to gently sloping and are
in swales. They are well drained. They formed in loamy
and sandy eolian material. Typically, the surface layer is
light brownish gray, very friable fine sandy loam about 6
inches thick. The transition layer is light brownish gray,
very friable fine sandy loam about 10 inches thick. The
upper part of the underlying material is very pale brown
loamy very fine sand. The lower part to a depth of 60
inches or more is very pale brown loamy fine sand.

Gates soils are nearly level to gently sloping and are
in swales. They are well drained. They formed in loess
and reworked loamy material. Typically, the surface
layer is grayish brown, very friable siit loam about 6
inches thick. The transition layer is light brownish gray,
very friable silt loam about 8 inches thick. The
underlying material to a depth of 60 inches or more is
pale brown silt loam. Lime is at a depth of about 21
inches.

Minor in this association are Ipage soils. These soils
are in swales between areas of Valentine soils. They
are moderately well drained. Also of minor extent are
small areas of steep or very steep side slopes along
drainageways and a few small areas of steep sand
dunes.

Most of this association supports native grasses used
for grazing. Some areas of Valentine soils are mowed
for hay. A large acreage of Hersh and Gates soils is
cultivated. Alfalfa and corn are the main crops. A few
areas are irrigated. Ranching is the main enterprise,
and most crops are grown as feed for livestock. The
few farms in areas of this association are a combination
of livestock and cash-grain enterprises. Wells can
generally be drilled to provide water for livestock and
irrigation.

Soil blowing is the main hazard in cultivated areas.
Low rainfall is a limitation under dryland management.
Maintaining crop residue on the surface and applying a
system of conservation tillage help to control soil
blowing and conserve moisture. Using irrigation water
efficiently and maintaining fertility are management
concerns in irrigated areas. Range management that
includes proper grazing use, timely deferment of
grazing or haying, and a planned grazing system helps
to maintain or improve the range condition.

6. Hersh-Gates-Valentine Assoclation
Deep, nearly level to very steep, excessively drained to
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Figure 4.—Typical pattern of soils and parent material in the Hersh-Gates-Valentine association.

well drained, loamy, silty, and sandy soils; on uplands

This association consists mainly of soils on uplands,
on side slopes, and along drainageways. Some areas
are hummocky. Slopes range from 0 to 60 percent.

This association makes up 20,570 acres, or about 6
percent of the county. It is about 38 percent Hersh
soils, 30 percent Gates soils, 24 percent Valentine soils,
and 8 percent minor soils (fig. 4).

Hersh soils are nearly level to very steep and are on
uplands, on side slopes along drainageways, and in
swales. Some areas are hummocky. These soils are
well drained to excessively drained. They formed in
mixed loamy and sandy eolian material. Typically, the
surface layer is light brownish gray, very friable fine
sandy loam about 6 inches thick. The transition layer
also is light brownish gray, very friable fine sandy loam.
It is about 10 inches thick. The underlying material to a
depth of 60 inches or more is very pale brown. It is

loamy very fine sand in the upper part and loamy fine
sand in the lower part.

Gates soils are nearly level to very steep and are on
uplands, on side slopes along intermittent
drainageways, and in swales. They are well drained to
excessively drained. They formed in loess and reworked
loamy material. Typically, the surface layer is grayish
brown, very friable silt loam about 6 inches thick. The
transition layer is light brownish gray, very friable silt
loam about 8 inches thick. The underlying material to a
depth of 60 inches or more is pale brown silt loam.
Lime is at a depth of about 21 inches.

Valentine soils are gently sloping to rolling and are
on uplands. Some areas are hummocky. These soils
are excessively drained. They formed in sandy eolian
material. Typically, the surface layer is grayish brown,
very friable fine sand about 5 inches thick. The
transition layer is light brownish gray, loose fine sand
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about 4 inches thick. The underlying material to a depth
of 60 inches or more is light gray fine sand.

Minor in this association are Cozad, Coly, Hobbs,
and Uly soils. Cozad and Hobbs soils are on silty
bottom land and stream terraces along drainageways.
Hobbs soils are stratified. Coly soils are on very steep
side slopes along drainageways. They have carbonates
at the surface. Uly soils have a surface layer that is
thicker and darker colored than that of Gates soils.
They are on strongly sloping to moderately steep side
slopes.

About half of this association is farmed. Some areas
are irrigated by sprinklers. The remaining areas support
native grasses and are used as range or hayland. A
large acreage is used for dryland crops, mainly corn,
sorghum, and alfalfa. Corn and alfalfa are the main
irrigated crops. Farms in areas of this association are
generally a combination of livestock and cash-grain
enterprises. Wells can generally be drilled to provide
water for livestock and irrigation.

Soil blowing and water erosion are the main hazards
in cultivated areas. Low rainfall is a limitation affecting
dryland cultivation. Maintaining crop residue on the
surface and applying a system of conservation tillage
help to control soil blowing and water erosion and
conserve moisture. If the soils are irrigated, using water
efficiently and maintaining fertility are management
concerns. Range management that includes proper
grazing use, timely deferment of grazing or haying, and
a planned grazing system helps to maintain or improve
the range condition.

Excessively Drained and Well Drained, Silty Soils on
Dissected Uplands and Bottom Land

These soils are deep and are very gently sloping to
very steep. Most of the acreage supports native grasses
and is used for grazing. A few small areas are farmed.
Water erosion and soil blowing are the main problems.
Keeping the range in excellent condition is the main
management concern.

7. Coly-Uly-Hobbs Association

Deep, very gently sloping to very steep, excessively
drained and well drained, silty soils; on uplands and
bottom land

This association consists of soils on deeply dissected
uplands and narrow bottom land. The landscape is one
of very narrow ridgetops, irregular side slopes, and
intermittent drainageways. Slopes range from about 2 to
60 percent.

This association makes up 5,330 acres, or about 1.5
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percent of the county. It is about 53 percent Coly soils,
19 percent Uly soils, 17 percent Hobbs soils, and 11
percent minor soils.

Coly soils are steep and very steep and are on side
slopes and canyon sides. They are excessively drained.
They formed in loess. Typically, the surface layer is
very friable, calcareous silt loam about 5 inches thick.
The transition layer is light brownish gray, very friable,
calcareous silt loam about 5 inches thick. The
underlying material to a depth of 60 inches or more is
very pale brown and calcareous. It is silt loam in the
upper part and very fine sandy loam in the lower part.

Uly soils are strongly sloping and moderately steep
and are on side slopes and ridgetops. They are well
drained. They formed in loess. Typically, the surface
layer is dark grayish brown, very friable silt loam about
12 inches thick. The subsoil is very friable silt loam
about 22 inches thick. It is grayish brown in the upper
part and light brownish gray in the lower part. The
underlying material to a depth of 60 inches or more is
very pale brown, calcareous silt loam.

Hobbs soils are very gently sloping and are on
bottom land along narrow intermittent drainageways.
They are well drained. They formed in alluvium and are
occasionally flooded. Typically, the surface layer is
grayish brown, very friable silt loam about 6 inches
thick. The underlying material to a depth of 60 inches or
more is stratified silt loam. It is dark grayish brown and
light brownish gray in the upper part and pale brown
and very pale brown in the lower part. Strata of very
fine sandy loam, loam, and fine sandy loam are in the
underlying material.

Minor in this association are Gates and Hersh soils
on side slopes and ridgetops. Hersh soils contain more
sand than the major soils. Gates soils are deeper to
lime than Coly soils. They are on the gentler slopes.
Also of minor extent are vertical escarpments of
unweathered loess.

The soils in this association generally support native
grasses used for grazing. Some areas are covered with
trees, shrubs, and forbs. The association is generally
unsuited to cultivated crops because of the steep and
very steep slopes. A few of the gentler slopes and the
more accessible areas on bottom land are used for
dryland crops. Alfalfa is the main cultivated crop. Some
areas that were cultivated in the past are now seeded
to native grasses. Ranching is the main enterprise in
areas of this association. Most of the ranches produce
feeder calves and yearlings. A few landowners fatten
cattle in feedlots. Water for livestock and domestic use
is drawn from wells.

Water erosion is the major hazard on side slopes in
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this association, and flooding is a hazard on bottom
land. Proper grazing use, timely deferment of grazing,
and a planned grazing system help to improve or
maintain the range condition. A uniform distribution of
grazing is difficult to achieve because of the steep and
very steep slopes. Proper placement of fences and
water and salting facilities can improve the distribution
of livestock and achieve a more uniform grazing
pattern.

Excesslvely Drained, Well Drained, Moderately Well
Drained, and Somewhat Poorly Drained, Siity and
Sandy Solls on Stream Terraces and Uplands

These soils are deep and are nearly leve! to strongly
sloping. Most of the silty soils are farmed, and a large
acreage of them is irrigated. Most of the sandy soils
support native grasses, although a small acreage is
used for irrigated crops. Sail blowing is the main
hazard. Using irrigation water efficiently, maintaining
fertility, and keeping the range in excellent condition are
the main management concerns.

8. Cozad-Hord Association

Deep, nearly level and very gently sloping, well drained,
silty soils; on stream terraces

This association consists of soils on terraces
adjacent to the major streams. These soils are subject
to rare flooding. They formed in loess and alluvium.
Slopes range from 0 to 3 percent.

This association makes up 6,475 acres, or about 2
percent of the county. It is about 38 percent Cozad
soils, 37 percent Hord soils, and 25 percent minor soils.

Cozad soils are nearly level and very gently sloping
and are well drained. They formed in alluvium.
Typically, the surface layer is grayish brown, very friable
silt loam about 12 inches thick. The subsoil is very
friable silt loam about 14 inches thick. It is light.
brownish gray in the upper part and light gray and
calcareous in the lower part. The underlying material to
a depth of 60 inches or more is very pale brown,
calcareous silt loam.

Hord soils are nearly level and well drained. They
formed in mixed loess and alluvium. Typically, the
surface layer is dark grayish brown and very dark gray,
very friable silt loam about 18 inches thick. The subsoil
is dark grayish brown and grayish brown, very friable
silt loam about 20 inches thick. The underlying material
to a depth of 60 inches or more is light brownish gray,
calcareous silt loam.

Minor in this association are Hobbs, Uly, Ipage,
Vetal, and Hersh soils. Hobbs soils are on bottom land
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along narrow, entrenched drainageways and are
commonly flooded. Uly soils are on strongly sloping and
moderately steep side slopes and are well drained.
lpage soils are sandy. They are moderately well drained
and are on the lower parts of the landscape. Vetal soils
have a thick, dark colored surface soil and contain more
sand than the major soils. The only area of Vetal soils
in Loup County is on a stream terrace along the Middle
Loup River, at the Loup-Blaine county line. These are
the dominant soils in the area of this association along
the county line. Hersh soils are in the slightly higher
positions on the landscape. They have a light colored
surface layer and contain more sand than the major
soils.

Most areas of this association are used for irrigated
crops. The remaining acreage is used for dryland
farming or supports native grasses used for grazing or
hay. Gravity irrigation systems are used extensively.
Water for irrigation is drawn mostly from canals, but in
many areas it is drawn from deep wells. Corn and
alfalfa are the main irrigated crops. Corn, alfalfa, and
sorghum are the main dryland crops. Farms in areas of
this association are either cash-grain enterprises or a
combination of cash-grain and livestock enterprises.
Some landowners fatten cattle for market in feedlots.
Wells can be readily drilled to provide water for
irrigation and livestock.

The efficient use of irrigation water is the main
management concern. Low rainfall is a limitation
affecting dryland cultivation. Maintaining fertility can be
a problem where deep cuts are made in land-leveling
operations. Conserving soil moisture also is a
management concern. Conservation tillage helps to
conserve moisture. Proper grazing use, timely
deferment of grazing, and a planned grazing system
help to maintain or improve the range condition.

9. Ipage-Valentine-Elsmere Association

Deep, nearly level to strongly sloping, excessively
drained, moderately well drained, and somewhat poorly
drained, sandy soils; on stream terraces and uplands

This association consists of scils formed in alluvium
and sandy eolian material on stream terraces and
uplands along the North Loup and Calamus Rivers.
Slapes range from 0 to 9 percent.

This association makes up 11,790 acres, or about
3.3 percent of the county. It is about 61 percent Ipage
soils on terraces, 12 percent Valentine soils, 10 percent
Eismere soils, and 17 percent minor soils (fig. 5).

Ipage soils are nearly level and very gently sloping
and are moderately well drained. They formed in sandy
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Figure 5.—Typical pattern of soils and parent material in the Ipage-Valentine-Elsmere and Almeria-Calamus-Bolent associations.

eolian and alluvial material on stream terraces. Depth to
the seasonal high water table ranges from about 3.5
feet in wet years to about 6.0 feet in dry years.
Typically, the surface layer is dark grayish brown, loose
fine sand or loamy fine sand about 8 inches thick. The
transition layer is brown, loose fine sand about 6 inches
thick. The underlying material to a depth of 60 inches or
more is fine sand and sand. It is pale brown in the
upper part and white in the lower part. Mottles are
below a depth of 34 inches.

Valentine soils are very gently sloping to strongly
sloping and are excessively drained. They formed in
sandy eolian material on uplands. Typically, the surface
layer is grayish brown, very friable loamy fine sand or
fine sand about 7 inches thick. The transition layer is
pale brown, very friable loamy fine sand about 7 inches
thick. The underlying material to a depth of 60 inches or
more is very pale brown fine sand.

Elsmere soils are nearly level and somewhat poorly

drained. They are slightly lower on the landscape than
Ipage soils. They formed in sandy alluvial material on
stream terraces. Depth to the seasonal high water table
ranges from about 1.5 feet in wet years to about 3.0
feet in dry years. Typically, the surface layer is grayish
brown, very friable loamy fine sand about 7 inches
thick. The subsurface layer is grayish brown and dark
grayish brown, very friable loamy fine sand about 8
inches thick. The underlying material to a depth of 60
inches or more is light gray and mottled. It is very fine
sandy loam in the upper 6 inches and fine sand in the
lower part.

Minor in this association are Els, Hersh, Boelus, and
Simeon soils. Els soils are in landscape positions
similar to those of Elsmere soils. They have a surface
soil that is thinner than that of Elsmere soils. Hersh
soils are well drained and are higher on the landscape
than Ipage soils. Also, they contain less sand. Boelus
soils are loamy in the lower part of the subsoil. Simeon



16

soils are coarser textured than Valentine soils. Boelus
and Simeon soils are higher on the landscape than
Ipage soils.

Most of the acreage in this association supports
native grasses and is used for range. A large acreage
of the Elsmere and Ipage soils is used for cultivated
crops, and most areas of these soils are irrigated by
center-pivot sprinkler systems. Ranching is the main
enterprise. Farms in areas of this association are a
combination of livestock and cash-grain enterprises.
The main irrigated crops are corn and alfalfa. The main
dryland crop is alfalfa. Water for irrigation and livestock
is drawn from wells.

Soil blowing is a hazard in this association.
Insufficient rainfall during the growing season is the
main limitation. Controlling soil blowing and managing
irrigation water are concerns in irrigated areas. The
seasonal high water table in Elsmere soils can be a
problem in wet years. A conservation tillage system
helps to control soil blowing and conserves moisture.
Measures that maintain or improve fertility are needed.
Range management that includes proper grazing use,
timely deferment of grazing or haying, and a planned
grazing system helps to maintain or improve the range
condition.

10. Valentine-Simeon-Boelus Association

Deep, nearly level to strongly sloping, excessively
drained and well drained, sandy soils; on uplands and
Stream terraces

This association consists of nearly level to strongly
sloping Valentine soils on uplands and nearly level and
very gently sloping Simeon and Boelus soils on broad
stream terraces. The soils formed in sandy eolian
material and sandy and loamy alluvium. Slopes range
from 0 to 9 percent.

This association makes up 8,760 acres, or about 2.5
percent of the county. It is about 40 percent Valentine
soils, 32 percent Simeon soils, 15 percent Boelus soils,
and 13 percent minor soils.

Valentine soils are on small dunes. They are
excessively drained. They formed in sandy eoclian
material. Typically, the surface layer is grayish brown,
loose fine sand or loamy fine sand about 6 inches thick.
The transition layer is pale brown, loose fine sand about
3 inches thick. The underlying material to a depth of 60
inches or more is very pale brown fine sand.

Simeon soils are excessively drained. They formed in
sandy alluvium. Typically, the surface layer is grayish
brown, very friable sand about 6 inches thick. The
transition layer is brown, loose sand about 4 inches
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thick. The underlying material extends to a depth of 60
inches or more. It is pale brown sand in the upper part,
very pale brown sand in the next part, and white,
stratified sand and coarse sand in the lower part.

Boelus soils are in areas between Valentine and
Simeon soils. They are well drained. They formed in
sandy eolian material deposited over loamy alluvium.
Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 6 inches thick. The
subsurface layer is grayish brown, very friable loamy
fine sand about 8 inches thick. The subsoil is about 27
inches thick. The upper part is pale brown, loose fine
sand; the next part is brown, friable loam; and the lower
part is brown and light brownish gray, very friable sandy
loam. The underlying material to a depth of 60 inches or
more is light gray sand.

Minor in this association are the moderately well
drained Ipage soils on the lower parts of the landscape.

The soils in this association generally support native
grasses and are used as range. Ranching is the main
enterprise. A few areas of cropland are irrigated by
sprinkler systems. The soils are too droughty for
dryland farming. A sprinkler system is the best method
of irrigation. The main irrigated crops are alfalfa and
corn. Water for irrigation and livestock is drawn from
deep wells.

Soil blowing is a severe hazard in this association.
Controlling soil blowing and using irrigation water
efficiently are management concerns in irrigated areas.
A conservation tillage system helps to control soil
blowing and conserves moisture. Measures that
maintain or improve fertility are needed. Range
management that includes proper grazing use, timely
deferment of grazing, and a planned grazing system
helps to maintain or improve the range condition.

Moderately Well Drained to Very Poorly Drained,
Loamy and Sandy Soils on Bottom Land

These soils are nearly level. A large acreage is
farmed, but most areas support native grasses and are
used as range or hayland. The main hazards are soil
blowing and flooding. The main management concerns
are keeping the range in excellent condition and
maintaining high fertility in cultivated areas.

11. Ord-Bolent-Almeria Association

Deep, nearly level, somewhat poorly drained to very
poorly drained, loamy and sandy soils; on bottom land

This association consists of soils formed in alluvium
on bottom land along the North Loup River. Slopes
range from O to 2 percent.
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This association makes up 5,780 acres, or about 1.6
percent of the county. It is about 32 percent Ord soils,
17 percent Bolent soils, 15 percent Almeria soils, and
36 percent minor soils.

Ord soils are somewhat poorly drained. They are
subject to rare flooding. Depth to the seasonal high
water table ranges from 1.5 feet in wet years to about
3.5 feet in dry years. Typically, the surface layer is
grayish brown, very friable, calcareous very fine sandy
loam about 5 inches thick. The subsurface layer is
similar in color and texture to the surface layer. It is
about 5 inches thick. The transition layer is light gray,
very friable, calcareous very fine sandy loam about 5
inches thick. The underlying material extends to a depth
of 60 inches or more. it is light gray. The upper part is
mottled, calcareous fine sandy loam that has strata of
fine sandy loam. The next part is mottled loamy fine
sand that has strata of very fine sandy loam and fine
sandy loam. The lower part is fine sand that has strata
of loamy fine sand.

Bolent soils are somewhat poorly drained. These
soils are occasionally flooded. Depth to the seasonal
high water table ranges from about 1.5 feet in wet years
to about 3.5 feet in dry years. Typically, the surface
layer is dark grayish brown, calcareous, very friable
loamy fine sand about 6 inches thick. The underlying
material extends to a depth of 60 inches or more. ltis
mottied. It is light brownish gray and dark grayish
brown, stratified sand, loamy fine sand, and fine sandy
loam in the upper part and light gray and white,
stratified coarse sand, sand, and loamy very fine sand
in the lower part.

Almeria soils are poorly drained or very poorly
drained. They are on the lower parts of the landscape.
They are occasionally or frequently flooded. The
seasonal high water table ranges from about 0.5 foot
above the surface in wet years to about 1.5 feet below
the surface in dry years. Typically, the surface layer is
dark gray, very friable, calcareous loamy fine sand
about 5 inches thick. The underlying material extends to
a depth of 60 inches or more. It is mottled in the upper
part. In sequence downward, it is light gray sand;
stratified light brownish gray fine sand and grayish
brown loamy very fine sand; very dark gray fine sandy
loam; stratified dark gray fine sandy loam and light gray
fine sand; and gray fine sand.

Minor in this association are Ipage, Calamus, and
Loup soils and Fluvaquents. Calamus and Ipage soils
are higher on the landscape than Bolent soils and are
moderately well drained. Loup soils are in landscape
positions similar to those of Aimeria soils. Their dark
colored surface layer is thicker than that of Almeria
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soils. Fluvaquents are in the lowest positions on the
bottom land and are covered by water for most of the
growing season.

Most of the acreage in this association supports
native grasses and is used as range or hayland. Some
areas have dense stands of trees and shrubs and are
best suited to wildlife habitat. Some of the higher areas
on bottom land are used for dryland or irrigated crops.
Irrigation water is drawn mainly from wells, but some is
pumped from the North Loup River. Corn and alfalfa are
the main crops. Farming is the main enterprise in areas
of this association, and most farms are a combination of
livestock and cash-grain enterprises.

The seasonal high water table and the flooding are
the main management concerns on bottom land.
Because of the wetness, the soils warm up slowly in
spring and planting and harvesting are delayed in some
years. Some areas are dissected by shallow drainage
channels that stay wetter than the surrounding soils and
make the areas difficult to work. In the areas of native
grass, the seasonal high water table can delay or
prevent haying in wet years. Range management that
includes proper grazing use, timely deferment of
grazing or haying, and a planned grazing system helps
to maintain or improve the range condition.

12. Almeria-Calamus-Bolent Association

Deep, nearly level, moderately well drained to very
poorly drained, sandy soils; on bottom land

This association consists of soils on bottom land
along the North Loup and Calamus Rivers. These soils
formed in sandy alluvium. Slopes range from 0 to 2
percent.

This association makes up 3,930 acres, or about 1.1
percent of the county. It is about 37 percent Almeria
soils, 31 percent Calamus soils, 13 percent Bolent soils,
and 19 percent minor soils (fig. 5).

Almeria soils are poorly drained and very poorly
drained. They are occasionally or frequently flooded.
The seasonal high water table ranges from about 0.5
foot above the surface in wet years to about 1.5 feet
below the surface in dry years. Typically, the surface
layer is dark gray, very friable, calcareous loamy fine
sand about 5 inches thick. The underlying material
extends to a depth of 60 inches or more. In sequence
downward, it is light gray sand; stratified light brownish
gray fine sand and grayish brown loamy very fine sand;
very dark gray fine sandy loam; stratified dark gray fine
sandy loam and light gray fine sand; and gray fine
sand. Mottles are at a depth of about 5 inches.

Calamus soils are moderately well drained. They are
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subject to rare flooding. Depth to the seasanal high
water table ranges from about 3 feet in wet years to
about 6 feet in most dry years. Typically, the surface
layer is grayish brown, very friable loamy fine sand
about 5 inches thick. The transition layer is light
brownish gray, loose fine sand about 9 inches thick.
The underlying material to a depth of 60 inches or more
is light gray, stratified sand, coarse sand, and gravelly
coarse sand.

Bolent soils are somewhat poorly drained. They are
occasionally flooded. Depth to the seasonal high water
table ranges from about 1.5 feet in wet years to about
3.5 feet in dry years. Typically, the surface layer is dark
grayish brown, calcareous, very friable loamy fine sand
about 6 inches thick. The underlying material extends to
a depth of 60 inches or more. It is tight brownish gray
and dark grayish brown, stratified sand, loamy fine
sand, and fine sandy loam in the upper part and light
gray and white, stratified coarse sand, sand, and loamy
very fine sand in the lower part. Mottles are below a
depth of about 19 inches.

Minor in this association are Ipage soils and small
areas of Fluvaquents. Ipage soils are on stream
terraces and are higher on the landscape than Calamus

soils. They are not stratified. Fluvaquents are in the
lowest positions on bottom land. They are frequently
flooded and are covered by water for most of the
growing season.

Most of this association supports native grasses and
is used as range or hayland. A few small areas are
used as cropland irrigated by sprinkler systems. Corn
and alfalfa are the main crops. Some areas are covered
with trees, shrubs, and forbs. These areas are used as
habitat for wildlife or provide limited grazing for
livestock. Ranching is the main enterprise in areas of
this association. Water for livestock or irrigation is
drawn from wells.

The seasonal high water table is the main limitation,
and the flooding is a hazard. The water table can delay
haying in wet years. Some areas are dissected by
shallow channels that stay wet longer than the
surrounding slopes. Operating equipment is difficult in
these areas. Soil blowing is a severe hazard unless the
surface of Calamus soils is protected. Range
management that includes proper grazing use, timely
deferment of grazing or haying, and a planned grazing
system helps to maintain or improve the range
condition.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents
an area on the landscape and consists of one or more
soils for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
-surface layer or of the underlying material, all the soils
of a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ
in slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into
soil phases. Most of the areas shown on the detailed
soil maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Gates silt loam, 1 to 3
percent slopes, is a phase of the Gates series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Tryon-lpage complex, 0 to 3 percent slopes, is an
example.

Most map units include small scattered areas of soils

other than those for which the map unit is named.
Some of these included soils have properties that differ
substantially from those of the major soil or sails. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. The map unit Pits and dumps is an
example. Miscellaneous areas are shown on the soil
maps. Some that are too small to be shown are
identified by a special symbol on the soil maps.

Some soil boundaries and soil names in this survey
do not fully match those in the surveys of adjoining
counties published at an earlier date. Differences are
the result of changes and refinements in series
concepts, different slope groupings, and the application
of the latest soil classification system.

Soil mapping was completed prior to construction of
the Calamus Dam. Soil maps show conditions as they
existed in 1985, before the reservoir was filled.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see “"Summary of
Tables") give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

Ab-—AImeria loamy fine sand, 0 to 2 percent
slopes. This deep, nearly level, poorly drained soil
formed in sandy alluvium on bottom land along streams
and rivers in the sandhills. It is occasionally flooded.
Areas generally are long and narrow and range from 5
to more than 100 acres in size.

Typically, the surface layer is dark gray, very friable,
calcareous loamy fine sand about 5 inches thick. The
underlying material extends to a depth of 60 inches or
more. In sequence downward, it is light gray, mottled
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Figure 6.—A native hay meadow in an area of Almeria loamy fine sand, 0 to 2 percent slopes.

sand; stratified light brownish gray and grayish brown,
motited fine sand and loamy very fine sand; very dark
gray fine sandy loam; and stratified dark gray, gray, and
light gray fine sandy loam and fine sand. In places the
dark surface layer is more than 10 inches thick. In some
years some of the low areas and drainageways are
covered with water for a few days in spring and during
other wet periods.

Included with this soil in mapping are small areas of
Bolent and Calamus soils and small areas of
Fluvaquents. Bolent and Calamus soils are higher on
the landscape than the Almeria soil and are better
drained. Fluvagquents are in the lower areas and are
covered by water during most of the growing season.
Included soils make up 10 to 15 percent of the unit.

Permeability is rapid in the Almeria soil, and the
available water capacity is low. The organic matter

content is moderately low. Runoff is very slow. The
seasonal high water table is at the surface in wet years
and is within a depth of about 1.5 feet in dry years. The
water table normally drops to a depth of about 2 to 4
feet in late summer.

Nearly all of the acreage supports native grasses and
is used as range or hayland (fig. 6). This soil is too wet
for use as cropland. It is best suited to range or native
hay. The climax vegetation is dominantly big bluestem,
prairie cordgrass, switchgrass, and sedges. These
species make up 75 percent or more of the total annual
forage. Reedgrass, rushes, and other perennial grasses
make up the rest. In some areas introduced grasses,
such as creeping foxtail, are also part of the plant
community. If the range is subject to continuous heavy
grazing or if it is improperly harvested for hay, big
bluestem, prairie cordgrass, and switchgrass decrease
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in abundance and are replaced by slender wheatgrass,
western wheatgrass, plains muhly, and sedges.
Timothy, redtop, and clover also increase if they are
overseeded. If overgrazing or improper haying
continues for many years, bluegrass, western
wheatgrass, foxtail barley, sedges, rushes, and forbs
dominate the site. When the surface is wet, overgrazing
and the use of heavy machinery cause surface
compaction and the formation of small mounds and
ruts, which hinder grazing and haying.

If the range is in excellent condition, the suggested
initial stocking rate is 1.9 animal unit months per acre.
A planned grazing system that includes proper grazing
use, timely deferment of grazing and haying, and
restricted use during very wet periods helps to maintain
or improve the range condition. This soil generally is the
first to be overgrazed when it is grazed in conjunction
with better drained, sandy soils. Properly located
fences, livestock water, and salting facilities can result
in a more uniform distribution of grazing.

In areas used as hayland, regulating mowing helps to
keep the grasses vigorous. Large meadows can be
divided into three sections to be mowed in rotation.
Changing the order in which the sections are mowed in
successive years helps to keep the hayland in good
condition. After the ground is frozen, livestock can
graze without damaging the meadows. Removing the
livestock in spring, before frost leaves the soil and the
water table reaches a high level, also helps to keep the
hayland in good condition.

This soit is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
can withstand a high water table. In some areas site
preparation and planting are not possible until the water
table drops and the soil is sufficiently dry. The weeds
and undesirable grasses that compete with the trees
and shrubs can be controlied by cultivating between the
tree rows when the water table is at its lowest level.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the flooding and the wetness. A
suitable alternative site is needed. The sides of shallow
excavations can cave in unless they are temporarily
shored. Constructing roads on suitable, well compacted
fill material and providing adequate roadside ditches
and culverts help to prevent the road damage caused
by flooding and wetness.

The {and capability unit is Vw-7, dryland; Wet
Subirrigated range site; windbreak suitability group 2D.

Ac—Almeria loamy fine sand, wet, 0 to 2 percent
slopes. This deep, nearly level, very poorly drained soil
formed in sandy alluvium on bottom land along streams
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and rivers in the sandhills. It is occasionally flooded and
is commonly ponded by water from the seasonal high
water table in spring and in other wet periods. Areas
range from 5 to 200 acres in size.

Typically, the surface layer is dark grayish brown,
very friable loamy fine sand about 4 inches thick. The
underlying material extends to a depth of 60 inches or
more. It is stratified dark gray and light brownish gray
fine sand, loamy fine sand, and fine sandy loam in the
upper part and stratified light brownish gray and white
sand and fine sand in the lower part. It has mottles in
the upper part. In some areas the surface layer is fine-
sand or fine sandy loam. In places the dark surface
layer is more than 10 inches thick.

Included with this soil in mapping are small areas of
Bolent and Calamus soils and small areas of
Fluvaquents. Bolent and Calamus soils are higher on
the landscape than the Almeria soil and are better
drained. Fluvaquents are in the lower areas and are
covered by water during most of the growing season.
Included soils make up 5 to 15 percent of the unit.

Permeability is rapid in the Almeria soil, and the
available water capacity is low. The content of organic
matter is moderately low. Runoff is very slow or
ponded. The seasonal high water table ranges from 0.5
foot above the surface in wet years to about 1.0 foot
below the surface in dry years. The water table drops to
a depth of about 1 to 2 feet in late summer.

Most of the acreage supports native grasses and is
used as range or hayland. This soil is not suited to
crops because it is too wet.

In areas used as rangeland, the climax vegetation is
dominated by prairie cordgrass, bluejoint reedgrass,
northern reedgrass, and rushes. These species make
up 70 percent or more of the total annual forage.
Slender wheatgrass, sedges, and forbs make up the
rest. In some areas introduced grasses, such as reed
canarygrass and creeping foxtail, are also part of the
ptant community. If the range is subject to continuous
heavy grazing, prairie cordgrass, bluejoint reedgrass,
northern reedgrass, and reed canarygrass decrease in
abundance and are replaced by slender wheatgrass,
plains bluegrass, green muhly, sedges, rushes, and
forbs. If overgrazing continues for many years,
bluegrass, foxtail barley, sedges, rushes, and forbs
dominate the site. When the surface is wet, overgrazing
and the use of heavy machinery cause surface
compaction and the formation of mounds and ruts,
which make grazing or harvesting for hay difficult.

In most areas the range is in good condition. The
suggested initial stocking rate is about 1.5 animal unit
months per acre. This soil is used for grazing mostly in
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the fall and winter. It produces a high quantity of low-
quality forage. A planned grazing system that includes
proper grazing use, timely deferment of grazing and
haying, and restricted use during very wet periods helps
to maintain or improve the range condition. )

In areas used as hayland, regulating mowing helps to
keep the grasses healthy and vigorous. In some years
hay cannot be harvested in some wet areas. After the
ground is frozen, livestock can graze without damaging
the meadow. Removing the livestock in spring, before
the ground thaws and the water table reaches a high
level, helps to keep the hayland in good condition.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks because of the wetness caused
by the high water table. A few areas can be used for
the trees or shrubs that enhance recreation areas or
wildlife habitat or for forestation plantings if suitable
species are hand planted or other special management
is applied.

This soil is not suited to use as a site for sanitary
facilities or dwellings because of the ponding and the
flooding. A suitable alternative site is needed. The sides
of shallow excavations can cave in unless they are
shored. The shoring should be done during a dry
period. Constructing roads on suitable, well compacted
fill material above the level of flooding and providing
adequate roadside ditches and culverts help to prevent
the road damage caused by floodwater and wetness.

The land capability unit is Vw-7, dryland; Wetland
range site; windbreak suitability group 10.

Ad—Almeria fine sandy loam, channeled. This
deep, nearly level, very poorly drained soil formed in
sandy alluvium. It is on bottom land that is frequently
flooded. Areas range from 5 to 100 acres in size.

Typically, the surface layer is dark gray, very friable
fine sandy loam about 4 inches thick. The underlying
material extends to a depth of 60 inches or more. The
upper part is light gray, mottied loamy sand and sand
stratified with dark gray loam. The lower part is light
gray and white, stratified sand and coarse sand. In
some areas the surface layer is loam or loamy fine
sand. In piaces the dark surface soil is more than 7
inches thick.

Included with this soil in mapping are small areas of
Bolent, Calamus, and Loup soils and small areas of
Fluvaquents. Bolent and Calamus soils are higher on
the landscape than the Almeria soil and are better
drained. Loup soils are slightly higher on the landscape
than the Almeria soil. Also, they have a thicker surface
soil. Fluvaquents are lower on the landscape than the
Almeria soil and are covered by water during most of
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the growing season. Also included are a few areas
where about 4 to 15 inches of black, undecomposed
organic material is on the surface and areas where
water stands in some of the shallow drainageways and
channels most of the year. Included soils make up 5 to
15 percent of the unit.

Permeability is rapid in the Almeria soil, and the
available water capacity is low. The content of organic
matter is moderately low. Runoff is very slow or
ponded. The seasonal high water table ranges from 0.5
foot above the surface in wet years to about 1.0 foot
below the surface in dry years.

Most of the acreage supports native vegetation and
is used for limited grazing. This soil is not suited to
cropland because of wetness.

Trees, shrubs, and grasses are the dominant plants
in areas of this soil. The chief plants are cottonwood,
willow, redosier dogwood, and indigobush. The soil is
best suited to the development of habitat for wildlife (fig.
7). The grasses are dominantly prairie cordgrass,
bluejoint reedgrass, northern reedgrass, sedges,
rushes, and weeds. Grazing when the soil is wet results
in the formation of small mounds, which make grazing
difficult.

This soil is generally not suited to the trees and
shrubs grown as windbreaks. Some areas can be used
for the water-tolerant trees and shrubs that enhance
wildlife habitat or recreation areas if suitable species
are planted by hand or other special management is
applied.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the ponding and the flooding.
The sides of shallow excavations can cave in unless
they are shored. The shoring should be done during a
dry period. Constructing roads on suitable, well
compacted fill material above the level of flooding and
providing adequate roadside ditches and culverts help
to prevent the road damage caused by floodwater and
wetness.

The land capability unit is VIw-7, dryland; windbreak
suitability group 10. No range site is assigned.

Bg—Blownout land-Valentine complex, 6 to 60
percent slopes. This map unit is in the sandhills.
Blownout land is in bowllike depressions that have been
hollowed out by the wind. The depressions are 5 to
more than 25 feet deep. Some are eroded down to a
permanent water table. The deep, excessively drained
Valentine soil is in the less sloping areas. Areas of this
unit range from 5 to 80 acres in size. They are 50 to 80
percent Blownout land and 20 to 50 percent Valentine
soil.
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Figure 7.—An area of Almeria fine sandy loam, channeled, which provides excellent wildlife habitat.

The Blownout land consists of very pale brown, loose
fine sand that shifts easily as the wind blows. In most
areas it does not have a plant cover.

Typically, the Valentine soil has a surface layer of
grayish brown, loose fine sand about 3 inches thick.
The transition layer is pale brown, loose fine sand about
4 inches thick. The underlying material to a depth of 60
inches or more is very pale brown fine sand. In many
places about 2 to 12 inches of light brownish gray to
very pale brown, locse sand covers the surface.

included in this unit in mapping are small areas of
the poorly drained and very poorly drained Tryon and
Marlake soils at the bottom of blowouts. These soails
make up 5 to 10 percent of the unit.

Permeability is rapid in the Valentine soil, and the
available water capacity is low. The content of organic

matter is low in the Blownout land and the Valentine
soil. Runoff is slow.

Areas of the Valentine soil support native grasses
and are used as range. The vegetation is sparse and
grows only on the Valentine soil. The unit is not suited
to cropland.

The climax vegetation on the Valentine soil is
dominantly sand bluestem, littie bluestem, prairie
sandreed, needleandthread, and switchgrass. These
species make up 85 percent or more of the total annual
forage. Sand lovegrass, blue grama, and sandhill muhly
make up the rest. If the range is subject to continuous
heavy grazing, the native plants on the Valentine soil
lose vigor and are unable to stabilize the site. As a
resuit, the hazard of soil blowing and the extent of
Blownout land increase.
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Productivity can be restored if the Blownout land is
stabilized and native grass is reestablished. Most areas
of Blownout land can be reclaimed in 4 or 5 years by a
planned grazing system that prevents excessive
trampling and overgrazing. Establishing a stable grade
on the steep banks and controlling grazing patterns
through a planned grazing system allow these areas to
be revegetated and stabilized. Reducing the slope of
the banks helps to control soil blowing during
revegetation. If fences keep livestock out of blowouts,
land shaping, seeding, and mulching can accelerate
reclamation.

The potential stocking rate on this unit should be
determined by onsite evaluation. It varies, depending on
the amount of vegetation in the blowouts and the size
and distribution of the blowouts. The unit generally is in
pastured areas where the range site is Sands or
Choppy Sands. Locating watering and salting facilities
outside this unit helps to prevent excessive trampling,
which can increase the extent of the Blownout land.

After grasses are reestablished, good range
management is very effective in controlling soil blowing.
Overgrazing can increase the extent of Blownout land.
A planned grazing system that includes proper grazing
use, timely deferment of grazing, and control of grazing
patterns through fencing helps to maintain or improve
the range condition in stabilized areas.

This unit is generally unsuited to the trees and
shrubs grown as windbreaks. It can be used for the
trees and shrubs that enhance recreational areas or
wildlife habitat or for forestation plantings it suitable
species are hand planted or other special management
is applied.

This unit is not suitable as a site for sanitary facilities
or dwellings. A suitable alternative site is needed. The
Valentine soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in pollution of the
underground water supplies. The sides of shallow
excavations can cave in unless they are shored. Cutting
and filling are needed in some areas to provide a
suitable grade for roads.

The land capability unit is Vlle-5, dryland; windbreak
suitability group 10. The Valentine soil is in the Sands
range site, and Blownout land is not assigned a range
site.

BhB—Boelus loamy fine sand, sandy substratum,
0 to 3 percent slopes. This deep, nearly level and very
gently sloping, well drained soil formed in sandy eolian
material deposited over loamy and sandy alluvium. It is
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on stream terraces. Areas range from 20 to more than
100 acres in size.

Typically, the surface layer is dark grayish brown,
very friable loamy fine sand about 6 inches thick. The
subsurface layer is grayish brown, very friable loamy
fine sand about 8 inches thick. The subsoil is about 27
inches thick. The upper part is pale brown, loose fine
sand. The next part is brown, friable loam. The lower
part is brown and light brownish gray, very friable sandy
loam. The underlying material to a depth of 60 inches or
more is light gray sand. In a few places the surface
layer is fine sandy loam or loam.

included with this soil in mapping are small areas of
Hersh, Ipage, Simeon, and Valentine soils. Hersh soils
are slightly higher on the landscape than the Boelus
soil. They are loamy in the upper part. Ipage and
Simeon soils are lower on the landscape than the
Boelus soil. They are sandy throughout. Valentine soils
also are sandy. They are on hummocks. Included soils
make up 5 to 15 percent of the unit.

Permeability is rapid in the sandy upper part of the
Boelus soil, moderate in the loamy iayer, and rapid in
the sandy underlying material. The available water
capacity is moderate. The content of organic matter is
moderately low. Runoff is slow. The water intake rate is
very high. This soil can be easily tilled throughout a
wide range of moisture content.

Most areas of this soil support native grasses and
are used for grazing. Some small areas are used as
cropland.

If used for dryland farming, this soil is suited to corn,
alfalfa, sorghum, and small grain. Soil blowing is a
serious hazard. A conservation tillage system that
keeps crop residue on the surface helps to controi soil
blowing and conserves moisture. A cropping system
that includes legumes, grasses, or a legume-grass
mixture helps to increase the content of organic matter
and improves fertility and tilth. Cropping systems that
alternate row crops with small grain, grasses, and
legumes help to control soil blowing. Insufficient rainfall
limits crop production in most years.

It irrigated, this soil is suited to corn, alfalfa,
sorghum, and introduced grasses. A sprinkier system is
the best method of irrigation because of the very high
water intake rate of the soil. Light, frequent applications
of irrigation water help to prevent leaching of the plant
nutrients below the root zone. Returning crop residue to
the soil and applying a system of conservation tillage,
such as no-till and till-plant, help to control soil blowing
and improve fertility. Keeping cover crops or crop
residue on the surface helps to control soil blowing.
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Adding barnyard manure to the soil increases the
content of organic matter and improves fertility.

In the areas of this soil used as range, the climax
vegetation is dominantly sand bluestem, little bluestem,
prairie sandreed, blue grama, and needleandthread.
These species make up 70 percent of the total annual
forage. Switchgrass, sedges, and forbs make up the
rest. If the range is subject to continuous heavy grazing,
sand bluestem, little bluestem, and switchgrass
decrease in abundance and are replaced by prairie
sandreed, needleandthread, sand dropseed, blue
grama, sedges, and forbs. If overgrazing continues for
many years, blue grama, sand dropseed,
needleandthread, Scribner panicum, and weeds
dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing helps to maintain
or improve the range condition. Areas of this soil are
generally the first to be overgrazed in a pasture that
includes Sands and Choppy Sands range sites.
Properly located fences and watering and saiting
facilities can result in a more uniform distribution of
grazing. Areas previously used as cropland should be
reseeded to a suitable grass mixture before they are
used as range.

This soil is suited to the trees and shrubs grown as
windbreaks. Soil blowing is a hazard. It can be
controlled by maintaining strips of sod or cover crops
between the tree rows. Drought and the competition for
moisture from grasses and weeds are other
management concerns. Irrigation water can provide
supplemental moisture during dry periods. Weeds and
undesirable grasses in the tree rows can be controlled
by cultivation with conventional equipment and by timely
applications of the appropriate herbicides.

This soil generally is suited to use as a site for
dwellings and roads. The moderate permeability is a
limitation if the soil is used as a site for septic tank
absorption fields. It generally can be overcome by
increasing the size of the absorption field. The sides of
shallow excavations can cave in unless they are
shored.

The land capability units are llle-5, dryland, and
Ille-11, irrigated; Sandy range site; windbreak suitability
group 5.

BkB—Boelus, sandy substratum-Simeon loamy
sands, 0 to 3 percent slopes. These deep, nearly level
and very gently sloping soils are on stream terraces.
The Boelus soil is well drained. It formed in sandy
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eolian material deposited over loamy and sandy
alluvium. The Simeon soil is excessively drained. It
formed in sandy and gravelly alluvium. Areas range
from 50 to more than 600 acres in size. They are 45 to
65 percent Boelus soil and 20 to 35 percent Simeon
soil. The two soils occur as areas so intricately mixed
that separating them in mapping is not practical.

Typically, the Boelus soil has a surface layer of dark
grayish brown, very friable loamy sand about 5 inches
thick. The subsurface layer is grayish brown, very
friable loamy sand about 6 inches thick. The subsoil is
about 29 inches thick. The upper part is pale brown,
loose fine sand. The next part is grayish brown, friable
loam. The lower part is grayish brown, very friable fine
sandy loam. The underlying material extends to a depth
of 60 inches or more. It is grayish brown fine sandy
loam in the upper part and light brownish gray sand in
the lower part. In some places the loamy layer is less
than 10 inches thick. In other places it is at a depth of
37 inches or more.

Typically, the Simeon soil has a surface layer of dark
grayish brown, loose loamy sand about 5 inches thick.
The transition layer is brown, loose sand about 4 inches
thick. The underlying material extends to a depth of 60
inches or more. It is light brownish gray sand in the
upper part and light gray coarse sand in the lower part.
In some areas the surface layer is sand or sandy loam.

Included with these soils in mapping are small areas
of Ipage and Valentine soils. Ipage scils are in
landscape positions similar to those of the Simeon soil.
They are moderately well drained. They are fine sand
throughout. Valentine soils are on hummocks. They
contain less sand than the Simeon soil. Also included
are a few small areas where the slopes are more than 3
percent. Included soils make up 10 to 15 percent of the
unit.

Permeability is rapid in the sandy upper part of the
Boelus soil, moderate in the foamy layer, and rapid in
the sandy underlying material. It is rapid in the Simeon
soil. The available water capacity is moderate in the
Boelus soil and low in the Simeon soil. The content of
organic matter is moderately low in the Boelus soil and
low in the Simeon soil. The water intake rate is very
high in both soils, and runoff is slow.

Most of the acreage of this unit supports native
grasses and is used as range. Some areas are used as
irrigated cropland. Most areas that were farmed have
been reseeded to grass and are used as range. This
unit is not suitable for dryland crops because of the
droughtiness of the Simeon soil.

If irrigated, these soils are suited to corn, alfalfa,
sorghum, and introduced grasses. A sprinkler system is
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the best method of irrigation because of the very high
water intake rate of the soils. Light, frequent
applications of irrigation water help to prevent excessive
leaching of the plant nutrients below the root zone. Soil
blowing is a severe hazard if the surface is not
protected by growing crops or crop residue. Returning
crop residue to the soil increases the content of organic
matter and improves fertility. A system of conservation
tillage that keeps crop residue on the surface helps to
control soil blowing and conserves moisture. Keeping
cover crops or crop residue on the surface helps to
control soil blowing. Adding barnyard manure to the
soils helps to increase the content of organic matter
and improves fertility.

In the areas used as rangeland, the climax
vegetation on the Boelus soil is dominantly sand
bluestem, little bluestem, needleandthread, blue grama,
and prairie sandreed. These species make up 70
percent or more of the total annual forage on this soil.
Switchgrass, sedges, and forbs make up the rest. The
climax vegetation on the Simeon soil is dominantly blue
grama, sand bluestem, needleandthread, prairie
sandreed, and clubmoss. These species make up 70
percent or more of the total annual forage on this soil.
Hairy grama, little bluestem, sand dropseed, and forbs
make up the rest. If the range is subject to continuous
heavy grazing, sand bluestem and little bluestem
decrease in abundance and are replaced by
needleandthread, blue grama, hairy grama, sand
dropseed, sedges, and forbs. If overgrazing continues
for many years, blue grama, Scribner panicum,
needleandthread, sedges, common pricklypear, brittle
pricklypear, fringed sagewort, and weeds dominate the
site.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre on
the Boelus soil and 0.6 anima! unit month per acre on
the Simeon soil. The stocking rates will depend on the
percent of each soil in the pasture. A planned grazing
system that includes proper grazing use and timely
deferment of grazing helps to maintain or improve the
range condition. A planned short period of heavy
grazing during the grazing season or deferment of
grazing in 2 years out of 3 can help to retain little
bluestem and prairie sandreed in the plant community.
Properly located fences and watering and salting
facilities can result in a more uniform distribution of
grazing. Areas previously used as cropland should be
reseeded to a suitable grass mixture before they are
used as range. The Simeon soil has a low available
water capacity and is droughty. The amount of forage
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produced is dependent on the frequency and amount of
seasonal rainfall.

The Boelus soil is suited to the trees and shrubs
grown as windbreaks, but the Simeon soil is generally
unsuited. Onsite investigation is needed to identify any
small areas suitable for windbreaks. If the Boelus soil is
used as a site for windbreaks, soil blowing can be
controlled by maintaining strips of sod or other
vegetation between the tree rows. Weeds and
undesirable grasses in the tree rows can be controlled
by cultivating with conventional equipment and by timely
application of the appropriate herbicides. Irrigation is
needed during dry periods.

These soils generally are suited to use as sites for
dwellings, small commercial buildings, and roads. The
moderate permeability is a limitation if the Boelus soil is
used as a site for septic tank absorption fields. It
generally can be overcome by increasing the size of the
absorption field. The Simeon soil readily absorbs but
does not adequately filter the effluent in septic tank
absorption fields. The poor filtering capacity can result
in pollution of the underground water supplies. The
sides of shallow excavations can cave in unless they
are shored.

The land capability units are Vle-5, dryland, and
IVe-11, irrigated. The Boelus soil is in the Sandy range
site and windbreak suitability group 5. The Simeon soil
is in the Shallow to Gravel range site and windbreak
suitability group 10.

Bo—Bolent loamy fine sand, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil
formed in sandy alluvium on bottom land. It is
occasionally flooded, but the floodwater remains on the
surface for only short periods. Areas generally are long
and narrow and range from 10 to 100 acres in size.

Typically, the surface layer is dark grayish brown,
calcareous, very friable loamy fine sand about 6 inches
thick. The underlying material extends to a depth of 60
inches or more. It is stratified light brownish gray and
dark grayish brown sand, loamy fine sand, and fine
sandy loam in the upper part, and stratified light gray
and white, mottled coarse sand, sand, and loamy very
fine sand in the lower part. In a few places about 6 to
24 inches of fine sand overwash covers the surface. In
some places the surface layer is fine sandy loam or
loam. In other places the dark surface layer is more
than 9 inches thick.

Included with this soil in mapping are small areas of
Almeria and Calamus soils. Almeria soils are lower on
the landscape than the Bolent soil and are poorly
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drained or very poorly drained. Calamus soils are in the
higher positions on the landscape and are moderately
well drained. Included soils make up 10 to 15 percent of
the unit.

Permeability is rapid in the Bolent soil, and the
available water capacity is low. The content of organic
matter is moderately low. The water intake rate is very
high, and runoff is slow. The seasonal high water table
ranges from 1.5 feet below the surface in wet years to
about 3.5 feet below the surface in dry years. The water
table normally drops to a depth of about 4 to 6 feet in
late summer.

Most areas of this soil support native grasses and
are used as range or hayland. The rest are used as
cropland.

It used for dryland farming, this soil is poorly suited
to corn and small grain. Alfalfa is suitable if the water
table is not too high. In the spring, the soil may be
difficult to work because of the wetness caused by the
high water table. Flooding can delay spring planting and
limits the production of small grain. Growing alfalfa or
other close-grown crops eliminates the need for working
the soil in the spring, when it is wet, and helps to
control soil blowing when the soil is dry. Stubble mulch
tillage and a cropping system that keeps the soil
covered with crop residue help to control soil blowing.
Returning crop residue to the soil and adding barnyard
manure help to increase the content of organic matter
and improve fertility.

If irrigated, this soil is poorly suited to corn, small
grain, and introduced grasses. A sprinkler system is the
best method of irrigation because the water intake rate
is very high. Frequent, light applications of water are
needed to minimize the leaching of plant nutrients.
Wetness caused by the seasonal high water table can
delay tillage early in the spring and in other wet periods.
A system of conservation tillage that keeps the soil
covered with crops or crop residue helps to control soil
blowing.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly big bluestem, little
bluestem, indiangrass, and switchgrass. These species
make up 70 percent or more of the total annual forage.
Prairie cordgrass and sedges make up the rest. If the
range is subject to continuous heavy grazing or is
improperly harvested for hay, big bluestem, little
bluestem, indiangrass, switchgrass, and prairie
cordgrass decrease in abundance and are replaced by
sideoats grama, western wheatgrass, bluegrass, foxtail
barley, slender wheatgrass, green muhly, sedges, and
rushes. If overgrazing or improper haying continues for
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many years, bluegrass, sedges, rushes, and forbs
dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is 1.7 animal unit months per acre.
A planned grazing system that includes proper grazing
use, timely ceferment of grazing and haying, and
restricted use during wet periods helps to maintain or
improve the range condition. Areas of this soil are
generally the first to be overgrazed in a pasture that
includes better drained, sandy soils. Properly located
fences and watering and salting facilities result in a
more uniform distribution of grazing. Areas previously
used as cropland should be reseeded to a suitable
grass mixture if they are used as range.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The hay
is of best quality when the grasses are cut early. After
the ground is frozen, livestock can graze without
damaging the meadows. They should be removed in
the spring, before the ground thaws.

This soil is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
can tolerate the seasonal high water table. Tilling the
soil and planting the trees in spring may not be possible
until the water table drops and the soil begins to dry
out. Weeds and undesirable grasses that grow in the
tree rows can be controlled by timely cultivation or by
applications of approved herbicide.

This soil is not suited to use as a site for sanitary
facilities or dwellings because of the hazard of flooding.
A suitable alternative site is needed. The sides of
shallow excavations can cave in unless they are
shored. The shoring should be done during a dry
period. Constructing roads on suitable, well compacted
fil material above the level of tlooding and providing
adequate roadside ditches and culverts help to prevent
the road damage caused by floodwater and wetness.

The land capability units are IVw-5, dryland, and
IVw-11, irrigated; Subirrigated range site; windbreak
suitability group 28S.

Cm—~Calamus loamy fine sand, 0 to 2 percent
slopes. This deep, nearly level, moderately well drained
soil formed in sandy alluvium on bottom land. It is
subject to rare flooding. Areas of this soil are dissected
by shallow drainage channels. They range from 10 to
more than 200 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 5 inches thick. The
transition Jayer is light brownish gray, loose fine sand
about 9 inches thick. The underlying material extends to
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a depth of 60 inches or more. The upper part is light
gray sand stratified with coarse sand, fine sand, and
fine sandy loam. The lower part is light gray gravelly
coarse sand. It is mottled below a depth of about 30
inches. In some places the surface layer is fine sandy
loam or fine sand. In other places the soil has a dark
surface layer more than 9 inches thick.

included with this soil in mapping are small areas of
Almeria and Bolent soils. These soils are lower on the
landscape than the Calamus soil. Almeria soils are
poorly drained and very poorly drained. Bolent soils are
somewhat poorly drained. Included soils make up 10 to
15 percent of the unit.

Permeability is rapid in the Calamus soil. The
available water capacity and the content of organic
matter are low. Runoff is slow. The water intake rate is
very high. The seasonal high water table ranges from 3
feet below the surface in wet years to 6 feet below the
surface in dry years.

Most of the acreage supports native grasses and is
used as range. Some areas are used as irrigated
cropland. This soil is not suitable for dryland crops
because it is too droughty.

I irrigated, this soil is poorly suited to corn, alfalfa,
and introduced grasses. It is too sandy for gravity
irrigation. Frequent, light applications of irrigation water
are needed to minimize the leaching of plant nutrients.
Soil blowing is a severe hazard. Keeping crop residue
on the surface helps to control soil blowing. Returning
crop residue to the soil and applying barnyard manure
help to increase the content of organic matter and
improve fertility.

In the areas of this soil used as range, the climax
vegetation is dominantly sand bluestem, little bluestem,
prairie sandreed, needleandthread, and switchgrass.
These species make up 85 percent or mare of the total
annual forage. Blue grama, indiangrass, forbs, and
sedges make up the rest. If the range is subject to
continuous heavy grazing, sand bluestem, indiangrass,
little bluestem, and switchgrass decrease in abundance
and are replaced by prairie sandreed, needleandthread,
sand dropseed, blue grama, sedges, and forbs. If
overgrazing continues for many years, blue grama,
sand dropseed, needleandthread, Scribner panicum,
sedges, and weeds dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing helps to maintain
or improve the range condition. Properly located fences
and watering and salting facilities can result in a more
uniform distribution of grazing. Areas previously used as
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cropland should be reseeded to a suitable grass mixture
if they are used as range.

This soil is suited to the trees and shrubs grown as
windbreaks. Maintaining strips of sod or cover crops
between the tree rows helps to control soil blowing.
Cultivation should be restricted to the tree rows.
Supplemental water is needed during dry periods. Areas
near the trees can be rototilled or hoed by hand.

The rare flooding is a hazard if this soil is used as a
site for sanitary facilities or dwellings. The soil readily
absorbs but does not adequately filter the effluent in
septic tank absorption fields. The poor filtering capacity
can result in pollution of the underground water
supplies. Septic tank absorption fields should be
constructed on fill material that raises them a sufficient
distance above the seasonal high water table.
Constructing dwellings on raised, well compacted fill
material helps to prevent the damage caused by
floodwater. Constructing roads on suitable, well
compacted fill material above the level of flooding and
providing adequate roadside ditches and cuiverts help
to prevent the road damage caused by floodwater.

The land capability units are Vle-5, dryland, and
IVe-14, irrigated; Sandy range site; windbreak suitability
group 7.

CrG—Coly-Hobbs silt loams, 2 to 60 percent
slopes. These deep soils are on loess-covered uplands
deeply dissected by narrow drainageways. The steep
and very steep, excessively drained Coly soil is on the
sides of canyons and on narrow ridgetops between the
canyons. It formed in loess. The canyon sides
commonly have a succession of short, vertical
exposures called catsteps. The very gently sloping, well
drained Hobbs soil is on the narrow bottom land below
the canyon sides (fig. 8). It is formed in silty alluvium. it
is occasionally flooded for short periods. Areas range
from 40 to more than 500 acres in size. They are 65 to
80 percent Coly soil and 15 to 25 percent Hobbs soil.
The two soils occur as areas so small or so narrow that
separating them in mapping is not practical.

Typically, the Coly soil has a surface layer of grayish
brown, very friable, calcareous silt loam about 5 inches
thick. The transition layer is light brownish gray, very
friable, calcareous silt loam about 5 inches thick. The
underlying material to a depth of 60 inches or more is
very pale brown. It is calcareous silt loam in the upper
part and calcareous very fine sandy loam in the lower
part. In some areas sandy eclian material is on the
surface. In a few places the canyon sides are vertical
escarpments. The loess is exposed on these
escarpments.
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Figure 8.—An area of Coly-Hobbs silt loams, 2 to 60 percent slopes. The Hobbs soil is on the bottom land, and the Coly soil is on the side

slopes.

Typically, the Hobbs soil has a surface layer of
grayish brown, very friable silt loam about 6 inches
thick. The underlying material extends to a depth of 60
inches or more. In sequence downward, it is stratified
dark grayish brown and light gray silt loam; dark grayish
brown silt loam; pale brown silt loam; and stratified very
pale brown and brown silt loam and very fine sandy
loam. In a few places the surface layer is loamy fine
sand or fine sandy loam. In some areas thin fayers of
fine sandy loam and loamy fine sand are in the
underlying material. In places the underlying material is
calcareous.

Included with these soils in mapping are small areas
of Cozad, Hersh, and Uly soils. Cozad and Uly soils
have a surface soil that is thicker than that of the Coly

soil. Cozad soils are on stream terraces along the
narrow drainageways. Uly soils are on the upper side
slopes in the uplands. Hersh soils are on side slopes
and ridgetops in the uplands. They have more sand
than the Coly and Hobbs soils. Included soils make up
10 to 15 percent of the unit.

Permeability is moderate in the Coly and Hobbs
soils, and the available water capacity is high. The
content of organic matter is moderately low in the Coly
soil and moderate in the Hobbs soil. Runoff is very
rapid on the Coly soil and slow on the Hobbs soil.

Nearly all of the acreage of this unit supports native
grasses and is used as range. The Coly soil is not
suitable for cultivated crops because of the slope. A few
of the more accessible areas of the Hobbs soil are used
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as cropland. The steep and very steep side slopes
support some trees and shrubs. These soils provide
good habitat for wildlife.

In the areas of this unit used as range, the climax
vegetation on the Coly soil is dominantly big bluestem,
little bluestem, sideoats grama, and plains muhly.
These species make up 70 percent or more of the total
annual forage on this soil. Indiangrass, switchgrass,
sedges, and forbs make up the rest. The climax
vegetation on the Hobbs soil is dominantly big
bluestem, little bluestem, western wheatgrass, sideoats
grama, and switchgrass. These species make up 80
percent or more of the total annual forage on this soil.
Blue grama, sedges, and forbs make up the rest.

If the range is subject to continuous heavy grazing,
big bluestem and switchgrass decrease in abundance
on these soils. On the Coly soil, these species are
replaced by blue grama, hairy grama, plains muhly,
prairie sandreed, needleandthread, and forbs. On the
Hobbs soil, they are replaced by sideoats grama,
western wheatgrass, biue grama, and bluegrass. If
overgrazing continues for many years, the plants lose
vigor and .are unable to stabilize the site. As a result,
water erosion is excessive on the Coly socil. Flooding,
although brief in duration, causes channeling and the
deposition of debris and weed seeds on the Hobbs soil.

If the range is in excellent condition, the suggested
initial stocking rate is 0.6 animal unit month per acre on
the Coly soil and 1.0 animal unit month per acre on the
Hohbs soil. A planned grazing system that includes
proper grazing use and timely deferment of grazing can
help to maintain or improve the range condition.
Properly using the Coly soil without overusing the
Hobbs soil is a management problem. Properly located
fences, livestock water, and salting facilities can result
in a more uniform distribution of grazing. The very steep
slopes make it difficuit for range animals to cross some
areas of these soils.

The Coly soil is generally unsuited to the trees and
shrubs grown as windbreaks, but the Hobbs soil is
suited. Weeds and undesirable grasses that compete
with the trees for moisture can be controlled by
cultivation between the rows with conventional
equipment or by careful application of the appropriate
herbicides. Supplemental water is needed during dry
periods. Onsite investigation is needed to identify any
small areas of the Coly soil suitable for windbreaks.
Other areas can be used for the trees or shrubs that
enhance recreation areas or wildlife habitat if suitable
species are planted by hand or other special
management is applied.

These soils are not suitable as sites for sanitary
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facilities or dwellings because of the steep and very
steep slope of the Coly soil and the hazard of flooding
on the Hobbs soil. Suitable alternative sites are needed.
Cutting and filling are needed on the Coly sail to
provide a suitable grade for roads. Roads constructed
on the Hobbs soil should be designed so that the
surface pavement and base material are thick enough
to compensate for the low strength of the soil. Providing
coarse grained base material helps to ensure better
performance. Constructing the roads on suitable, well
compacted fill material above the level of flooding and
providing adequate roadside ditches and culverts help
to prevent the road damage caused by floodwater.

The land capability unit is Vlle-9, dryland. The Coly
soil is in the Thin Loess range site and windbreak
suitability group 10. The Hobbs sail is in the Silty
Overflow range site and windbreak suitability group 1.

Cs—Cozad slit loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil formed in alluvium
on stream terraces along the North Loup River and its
tributaries. The soil is subject to rare flooding. Areas
range from 25 to 500 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 6 inches thick. The subsurface
layer also is grayish brown, very friable silt loam about
6 inches thick. The subsoil is very friable silt loam about
14 inches thick. It is light brownish gray in the upper
part and light gray and calcareous in the lower part. The
underlying material to a depth of 60 inches or more is
very pale brown, calcareous silt loam. In places the
surface soil is less than 7 or more than 20 inches thick.
In some areas land leveling has exposed the subsail or
the sandier underlying material. In other areas the
underlying material is mottled below a depth of 30
inches and is loamy fine sand or loamy very fine sand.

Included with this soil in mapping are small areas of
Hersh and Hord soils. Hersh soils are on the slightly
higher ridges. They have more sand than the Cozad
soil. Hord soils are in positions on the landscape similar
to those of the Cozad soil. They are dark to a depth of
20 to 40 inches. Included soils make up 5 to 10 percent
of the unit.

Permeability is moderate in the Cozad sail, and the
available water capacity is high. The content of organic
matter is moderately low. Runoff is slow. The soil can
be easily tilled. It absorbs water well and readily
releases moisture to plants. The water intake rate is
moderate.

Most areas of this soil are used for irrigated crops.
The rest are used for dryland crops or for range.

It used for dryland farming, this soil is suited to corn,
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sorghum, small grain, and alfalfa. Crop production is
limited in most years because of insufficient seasonal
rainfall. Soil blowing is a hazard unless the surface is
protected by crops or crop residue. A conservation
tillage system that leaves crop residue on the surface
helps to conserve moisture and control soil blowing.
Returning crop residue and green manure crops to the
soil helps to increase the content of organic matter and
improves fertility and tilth.

If irrigated, this soil is suited to corn, sorghum,
alfalfa, small grain, and introduced grasses. Water can
be applied by gravity or sprinkler irrigation systems.
Land leveling may be needed if a gravity system is
used. Proper management of irrigation water is needed.
Disking, chiseling, or another system of conservation
tillage that keeps crop residue on the surface helps to
conserve moisture and control soil blowing. Applying
barnyard manure and returning crop residue to the soil
increase the rate of water infiltration and the content of
organic matter and improve fertility.

This soil is suited to range and native hay. A cover of
range plants or native hay is effective in controlling soil
blowing. Continuous heavy grazing by livestock or
improper haying methods reduce the extent of the
protective plant cover and cause the native plants to
deteriorate. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
to keep the native plants in good condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Irrigation is needed during periods of
insufficient rainfall. Good site preparation, timely
cultivation, and timely applications of appropriate
herbicide help to control the weeds and undesirable
grasses that compete with the trees and shrubs for
moisture.

The hazard of rare flooding should be considered if
this soil is used as a site for sanitary facilities or
dwellings. Constructing dwellings on raised, well
compacted fill material helps to prevent the damage
caused by floodwater. The moderate permeability is a
limitation on sites for septic tank absorption fields, but it
generally can be overcome by increasing the size of the
absorption field.

Flooding and frost action are hazards if this soil is
used as a site for roads. Constructing the roads on
suitable, well compacted fill material above the level of
flooding and providing adequate roadside ditches and
culverts help to prevent the damage caused by
floodwater. The damage caused by frost action can be
minimized by a good surface drainage system.
Crowning the road by grading and constructing
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adequate roadside ditches help to provide the needed
surface drainage.

The fand capability units are llc-1, dryland, and I-6,
irrigated; Silty Lowland range site; windbreak suitability
group 1.

CsB—Cozad silt loam, 1 to 3 percent slopes. This
deep, very gently sloping, well drained soil formed in
silty alluvium on stream terraces along the North Loup
River and its tributaries. Areas range from 5 to 80 acres
in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 6 inches thick. The subsurface
layer is gray, very friable silt loam about 9 inches thick.
The subsoil is light brownish gray, very friable silt loam
about 12 inches thick. The underlying material to a
depth of 60 inches or more is light gray, calcareous silt
loam. In places the surface soil is less than 7 or more
than 20 inches thick. In some areas land leveling has
exposed the sandier underlying material.

Included with this soil in mapping are small areas of
Hersh and Hord soils. Hersh soils are higher on the
tandscape than the Cozad soil. Also, they contain more
sand. Hord soils are in positions on the landscape
similar to those of the Cozad soil. Their surface soil is
thicker than that of the Cozad soil. included soils make
up 5 to 10 percent of the unit.

Permeability is moderate in the Cozad soil, and the
available water capacity is high. The content of organic
matter is moderately low. Runoff is slow or medium.
This soil can be easily tilled. The water intake rate is
moderate. The soil absorbs water well and readily
releases moisture to plants.

Nearly all areas of this soil are used for cultivated
crops. The rest support native grasses and are used as
range. A large acreage is irrigated.

If used for dryland farming, this soil is suited to corn,
sorghum, small grain, alfalfa, and introduced grasses.
Sail blowing is a hazard unless the surface is protected
by crops or crop residue. Water erosion is a slight
hazard. A system of conservation tillage, such as
disking or chiseling, that keeps crop residue on the
surface helps to conserve moisture and control erosion.
Returning crop residue and green manure crops to the
soil increases the content of organic matter and
improves fertility and tilth.

If irrigated, this soil is suited to corn, sorghum,
alfalfa, small grain, and introduced grasses. Water can
be applied by gravity or sprinkler irrigation systems.
Land leveling may be needed if a gravity system is
used. Proper management of irrigation water is needed.
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A system of conservation tillage, such as disking or
chiseling, that keeps crop residue on the surface helps
to control soil blowing and conserve moisture. Returning
crop residue to the soil helps to increase the content of
organic matter and improves fertility.

This soil is suited to range and native hay. A cover of
range plants or native hay is effective in controlling soil
blowing and water erosion. Continuous heavy grazing
by livestock or improper haying methods reduce the
extent of the protective plant cover and cause the
native plants to deteriorate. Proper grazing use, timely
deferment of grazing or haying, and a planned grazing
system help to keep the native plants in good condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Supplemental watering can provide the
moisture needed during periods of low rainfall. Weeds
and undesirable grasses in the rows can be controlled
by timely cuitivation and by applications of the
appropriate herbicides.

The hazard of rare flooding should be considered if
this soil is used as a site for sanitary facilities or
dwellings. The moderate permeability is a limitation if
the soil is used as a site for septic tank absorption
fields. It generally can be overcome by increasing the
size of the absorption field. Constructing dwellings on
raised, well compacted fill material helps to prevent the
damage caused by floodwater.

Flooding and frost action are hazards if this sail is
used as a site for roads. Constructing the roads on
suitable, well compacted fill material above the level of
flooding and providing adequate roadside ditches and
culverts help to prevent the damage caused by
floodwater. The damage caused by frost action can be
minimized by a good surface drainage system.
Crowning the road by grading and constructing
adequate roadside ditches help to provide the needed
surface drainage.

The land capability units are lle-1, dryland, and lle-6,
irrigated; Silty Lowland range site; windbreak suitability
group 1.

Eb—EIls loamy sand, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil formed
in sandy eolian and alluvial material. It is in sandhill
valleys and on stream terraces. This soil is subject to
rare flooding. Areas range from 10 to 200 acres in size.

Typically, the surface layer is dark grayish brown,
very friable loamy sand about 6 inches thick. The
transition layer is grayish brown, loose fine sand about
3 inches thick. The underlying material to a depth of 60
inches or more is mottied fine sand. It is light brownish
gray in the upper part and light gray in the lower part. In
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some areas the surface layer is fine sand or loamy fine
sand. In places the surface soil is more than 10 inches
thick.

Included with this soil in mapping are small areas of
ipage and Tryon soils. Ipage soils are higher on the
landscape than the Els soil and are moderately well
drained. Tryon soils are in the lower areas and are
poorly drained or very poorly drained. Included soils
make up 5 to 15 percent of the unit.

Permeability is rapid in the Els soil, and the available
water capacity is low. The content of organic matter is
moderately low. Runoff is slow. The water intake rate is
very high. Depth to the seasonal high water table
ranges from about 1.5 feet in wet years to about 3.0
feet in dry years.

Most of the acreage of this soil supports native
grasses and is used for native hay or grazing. A small
acreage is used for irrigated crops.

If used for dryland farming, this soil is poorly suited
to cropland. It is better suited to small grain than to
other crops. Growing small grain and other close-grown
crops eliminates the need for working the soil in the
spring. Alfalfa may drown out in low areas. Working the
soil is difficult in the spring and in other wet periods.
Keeping crops or crop residue on the surface helps to
control soil blowing.

If irrigated, this soil is poorly suited to corn, alfalfa,
and introduced grasses. The high water table drcwns
out alfalfa in some areas. The soil is too sandy for
gravity irrigation. Applying small amounts of irrigation
water at frequent intervals minimizes the leaching of
plant nutrients. The seasonal high water table can be a
problem in the spring and in other wet periods. Tiling is
normally not required in irrigated areas. Soil blowing
can be controlled by keeping the surface covered with
crops or crop residue. Applying barnyard manure
increases the content of organic matter and improves
fertility.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly big bluestem, little
bluestem, indiangrass, and switchgrass. These species
make up 85 percent or more of the total annual forage.
Prairie cordgrass, sedges, and forbs make up the rest.
If the range is subject to continuous heavy grazing or
improperly harvested for hay, big bluestem, littie
bluestem, indiangrass, switchgrass, and prairie
cordgrass decrease in abundance and are replaced by
sideoats grama, western wheatgrass, bluegrass, foxtail
barley, slender wheatgrass, green muhly, sedges, and
rushes. If overgrazing or improper haying continues for
many years, bluegrass, sedges, rushes, and weeds
dominate the site.
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If the range is in excellent condition, the suggested
initial stocking rate is 1.7 animal unit months per acre.
A planned grazing system that includes proper grazing
use, timely deferment of grazing and haying, and
restricted use during wet periods helps to keep the
native plants in good condition. Areas of this soil are
generally the first to be overgrazed in a pasture that
includes better drained, sandy soils. Properly located
fences, livestock water, and salting facilities result in a
more uniform distribution of grazing. Areas previously
used as cropland should be reseeded to a suitable
grass mixture if they are used as range.

I this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The hay
is of best quality when the grasses are cut early. After
the ground is frozen, livestock can graze without
damaging the meadows. They should be removed in
the spring, before the ground thaws,

This soil is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
can withstand the occasional wetness. Tilling the soil
and planting the trees in the spring may not be possible
until the soil has begun to dry. Weeds and undesirable
grasses in the tree rows can be controlled by cultivating
between the rows with conventional equipment. Areas
near the trees can be hoed by hand or rototilled.
Growing cover crops between the tree rows helps to
contro! soil blowing.

This soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
peor filtering capacity can result in pollution of the
underground water supplies. The absorption fields
should be constructed on fill material that raises them a
sufficient distance above the seasonal high water table.
The sides of shallow excavations can cave in unless
they are shored. The shoring should be done during a
dry period. Constructing dwellings on raised, well
compacted fill material helps to reduce the wetness
caused by the seasonal high water table and helps to
prevent the damage caused by floodwater. Constructing
roads on suitable, well compacted fill material and
providing adequate roadside ditches and culverts help
to prevent the road damage caused by floodwater and
wetness. The damage caused by frost action can be
minimized by a good surface drainage system and by a
gravel moisture barrier in the subgrade. Crowning the
road by grading and constructing adequate roadside
ditches help to provide the needed surface drainage.

The land capability units are IVw-5, dryland, and
IVw-11, irrigated; Subirrigated range site: windbreak
suitability group 28S.
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EfB—Els-Ipage fine sands, 0 to 3 percent slopes.
These deep, nearly level and very gently sloping soils
formed in sandy eolian and alluvial material on stream
terraces and in sandhill valleys. The Els soil is
somewhat poorly drained, and the Ipage soil is
moderately well drained. The Els soil is subject to rare
flooding. Areas range from 40 to more than 500 acres
in size. They are 50 to 65 percent Els soil and 20 to 45
percent tpage soil. The two soils occur as areas so
intricately mixed that separating them in mapping is not
practical. .

Typically, the Els soil has a surface layer of grayish
brown, very friahle fine sand about 6 inches thick. The
transition layer is light brownish gray, loose fine sand
about 8 inches thick. The underlying material to a depth
of 80 inches or more is light gray, mottled fine sand. In
some areas the surface layer is loamy sand or loamy
fine sand.

Typically, the Ipage soil has a surface layer of
grayish brown, very friable fine sand about 5 inches
thick. The transition layer is light brownish gray, loose
fine sand about 8 inches thick. The underlying material
to a depth of 60 inches or more is pale brown and light
gray fine sand. It has mottles below a depth of 36
inches.

Included with these soils in mapping are small areas
of Marlake, Tryon, and Valentine soils. Marlake and
Tryon soils are in the lower areas. Marlake soils have
water on the surface most of the time. Tryon soils are
poorly drained and very poorly drained. Valentine soils
are in the higher areas and are excessively drained.
Included soils make up 10 to 15 percent of the unit.

Permeability is rapid in the Els and Ipage soils, and
the available water capacity is low. The content of
organic matter is moderately low in the Els soil and low
in the Ipage soil. Runoff is slow on both soils. The water
intake rate is very high. Depth to the seasonal high
water table in the Els soil ranges from 1.5 feet in wet
years to about 3.0 feet in dry years. Depth to the
seasonal high water table in the Ipage soil ranges from
about 3 feet in wet years to about 6 feet in dry years.

Most of the acreage supports native grasses and is
used as range or hayland. The rest is used mainly as
irrigated cropland. This unit is not suited to dryland
crops because soil blowing is a severe hazard on the
Ipage soil.

If irrigated, these soils are poorly suited to corn,
alfalfa, small grain, and introduced grasses. They are
too sandy for gravity irrigation, but they can be irrigated
by sprinklers. Soil blowing is a severe hazard if the
surface is not adequately protected by crops or crop
residue. Wetness is a problem in the Els soil during the
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spring and during other wet periods. Returning crop
residue to the soil and applying barnyard manure help
to increase the content of organic matter and improve
fertility.

These soils are suited to range and native hay. The
climax vegetation on the Els soil is dominantly big
bluestem, little bluestem, indiangrass, and switchgrass.
These species make up 85 percent or more of the total
annual forage on this soil. Prairie cordgrass, sedges,
and forbs make up the rest. The climax vegetation on
the Ipage soil is dominantly sand bluestem, little
bluestem, prairie sandreed, and needleandthread.
These species make up 70 percent or more of the total
annual forage on this soil. Blue grama, indiangrass,
switchgrass, sedges, and forbs make up the rest.

If the range is subject to continuous heavy grazing or
improperly harvested for hay, big bluestem, little
bluestem, indiangrass, and switchgrass decrease in
abundance on the Els soil and are replaced by
bluegrass, slender wheatgrass, sideoats grama, green
muhly, sedges, and rushes. Sand bluestem, little
bluestem, and switchgrass decrease in abundance on
the Ipage soil and are replaced by blue grama,
needleandthread, prairie sandreed, sand dropseed,
sedges, and forbs. If overgrazing or improper haying
continues for many years, bluegrass, sedges, rushes,
and forbs dominate the site and biowouts may form.

If the range is in excellent condition, the suggested
initial stocking rate is 1.7 animal unit months per acre
on the Els soil and 1.0 animal unit month per acre on
the Ipage soil. Proper grazing use, timely deferment of
grazing, and restricted use during wet periods help to
maintain or improve the range condition. Properly
located fences, livestock water, and salting facilities
result in a more uniform distribution of grazing. Areas
previously used as cropland shoutd be reseeded to a
suitable grass mixture before they are used as range.

If these soils are used as hayland, mowing should be
regulated so that the grasses remain vigorous. Large
meadows can be divided into sections and the sections
mowed in rotation. Hay should be harvested only every
other year. During the following year, the hayland
should be used only as fall or winter range. After the
ground is frozen, livestock can graze without damaging
the meadow. They should be removed in the spring,
before the ground thaws.

These soils are suited to the trees and shrubs grown
as windbreaks. The only suitable species on the Els soil
are those that can tolerate occasional wetness.
Establishing seedlings can be difficult in wet years.
Tilling the soil and planting the trees in the spring may
not be possible until the soil dries out. Weeds and
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undesirable grasses can be controlled by timely
cultivation or by applications of approved herbicide. The
Ipage soil is so loose that the trees should be planted in
shallow furrows with as little disturbance of the surface
as possible. Maintaining strips of sod or other
vegetation between the tree rows helps to control soil
blowing. Young seedlings can be damaged by high
winds and covered by drifting sand. Irrigation can
provide the supplemental moisture needed during
periods of low rainfall.

These soils readily absorb but do not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in poliution of the
underground water supplies. The absorption fields
should be constructed on fill material that raises them a
sufficient distance above the seasonal high water table.
The sides of shaliow excavations can cave in unless
they are shored. The shoring should be done during a
dry period. Constructing dwellings on raised, well
compacted fill material helps to overcome the wetness
caused by the seasonal high water table and helps to
prevent the damage caused by floodwater on the Els
soil. Constructing roads on suitable, well compacted fill
material and providing adequate roadside ditches and
culverts help to prevent the road damage caused by
floodwater and wetness. The damage caused by frost
action can be minimized by a good surface drainage
system and by a gravel moisture barrier in the
subgrade. Crowning the road by grading and
constructing adequate roadside ditches help to provide
the needed surface drainage.

The land capability units are Vle-5, dryland, and
IVe-12, irrigated. The Els soil is in the Subirrigated
range site and windbreak suitability group 2S. The
Ipage soil is in the Sandy Lowland range site and
windbreak suitability group 7.

Em—Elsmere loamy fine sand, 0 to 2 percent
slopes. This deep, nearly level, somewhat poorly
drained soil formed in sandy alluvium on stream
terraces. Areas range from 40 to more than 300 acres
in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 6 inches thick. The
subsurface layer is grayish brown and dark grayish
brown, very friable loamy fine sand about 8 inches
thick. The underlying material to a depth of 60 inches or
more is light gray. It is very fine sandy loam in the
upper 6 inches and mottled fine sand in the lower part.
In some areas the surface layer is fine sandy loam.

Included with this soil in mapping are small areas of
Ipage and Ord soils. Ipage soils are slightly higher on
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the landscape than the Elsmere soil and are moderately
well drained. Ord soils are on bottom land. They are
loamy in the upper part. Included soils make up 10 to
15 percent of the unit.

Permeability is rapid in the Elsmere soil. The
available water capacity is low. The content of organic
matter is moderately low. Runoff is slow. The water
intake rate is very high. Depth to the seasonal high
water table ranges from 1.5 feet in wet years to about
3.0 feet in dry years. The water table normally drops to
a depth of 5 or 6 feet in late summer.

Most of the acreage of this soil is used for cultivated
crops. The rest supports native grass and is used as
range or hayland.

If used for dryland farming, this soil is poorly suited
to corn, alfalfa, small grain, and introduced grasses.
Working the soil may be difficult in the spring and in
other wet periods. Crop production is limited in most
years because of insufficient seasonal rainfall. Soil
blowing is a slight hazard. It can be controlled by a
system of stubble mulch tillage that keeps the soil
covered with crop residue most of time. Returning crop
residue to the soil and adding barnyard manure help to
increase the content of organic matter and improve
fertility.

If irrigated, this soil is suited to corn and alfalfa. A
sprinkler system is the best method of applying
irrigation water because the water intake rate is high.
Frequent, light applications of water minimize the
leaching of plant nutrients. The high water table is a
management concern. Winter cover crops and a
conservation tillage system that keeps crop residue on
the surface help to control soil blowing.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly big bluestem, little
bluestem, prairie cordgrass, indiangrass, switchgrass,
and sedges. These species make up 80 percent or
more of the total annual forage. Bluegrass, other
perennial grasses, and forbs make up the rest. If the
range is subject to continuous heavy grazing or
improperly harvested for hay, big bluestem, little
bluestem, indiangrass, switchgrass, and prairie
cordgrass decrease in abundance and are replaced by
western wheatgrass, bluegrass, foxtail barley, sedges,
and rushes. If overgrazing or improper haying continues
for many years, bluegrass, sedges, and weeds
dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is 1.7 animal unit months per acre.
A planned grazing system that includes proper grazing
use. timely deferment of grazing and haying, and
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restricted use during wet periods helps to maintain or
improve the range condition. Areas of this soil are
generally the first to be overgrazed in a pasture that
includes better drained, sandy soils. Properly located
fences, livestock water, and salting facilities result in a
more uniform distribution of grazing. Areas previously
used as cropland should be reseeded to a suitable
grass mixture if they are used as range.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The hay
is of best quality when the grasses are cut early. After
the ground is frozen, livestock can graze without
damaging the meadows. They should be removed in
the spring, before the ground thaws.

This soil is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
can withstand a high water table. Establishing seedlings
can be difficult during wet years. Tilling the soil and
planting the trees may not be possible until the water
table drops and the soil begins to dry out. The weeds
and undesirable grasses that grow in the tree rows
compete with the trees and shrubs for moisture. Plant
competition can be controlled by cultivating with
conventional equipment and by timely applications of
appropriate herbicides.

This soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in poliution of the
underground water supplies. The absorption fields
should be constructed on fill material that raises them a
sufficient distance above the seasonal high water table.
The sides of shallow excavations can cave in unless
they are shored. The shoring should be done during a
dry period. Constructing dwellings on raised, well
compacted fill material helps to overcome the wetness
caused by the high water table. Constructing roads on
suitable, well compacted fill material and providing
adequate roadside ditches and culverts help to prevent
the road damage caused by wetness. The damage
caused by frost action can be minimized by a good
surface drainage system and by a gravel moisture
barrier in the subgrade. Crowning the road by grading
and constructing adequate roadside ditches help
provide the needed surface drainage.

The land capability units are IVw-5, dryland, and
IVw-11, irrigated; Subirrigated range site; windbreak
suitability group 2S.

Fu—Fluvaquents, sandy. These deep, nearly level
and very gently sfoping, very poorly drained soils
formed in sandy alluvium on low bottom land adjacent
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to streams and river channels. They are frequently
flooded. Areas range from 5 to more than 100 acres in
size.

Typically, the surface layer is black, undecomposed
organic material about 2 inches thick. The subsurface
layer is stratified very dark gray to light brownish gray,
very friable fine sand, loamy fine sand, and fine sandy
loam. It is about 10 inches thick. The underlying
material to a depth of 60 inches or more is dark gray to
white, mottled fine sand and sand. It has thin strata of
loam to coarse sand. The texture, color, and thickness
of the soil layers vary widely from one area to another.

Included with these soils in mapping are small areas
of Almeria and Loup soils. These included soils are
slightly higher on the landscape than the Fluvaquents
and are not covered by water during most of the
growing season. They make up less than 10 percent of
the unit.

Permeability is rapid in the Fluvaquents, and the
available water capacity is low. The content of organic
matter is high. The seasonal high water table is about 2
feet above the surface in wet years and is within a
depth of about 1 foot in dry years. In most years water
covers the surface during most of the growing season.

These soils provide good habitat for wetland wildlife.
They are not suited to cropland, hayland, or range
because they are too wet. The vegetation that grows on
the soils is coarse and not palatable to livestock. It
consists mainly of indigobush, cattails, ferns, rushes,
arrowheads, and other water-tolerant plants. Areas of
these soils provide good nesting sites and cover for
wetland wildlife.

These soils are not suited to the trees and shrubs
grown as windbreaks because of the wetness and the
flooding. A few areas can be used for the trees and
shrubs that enhance recreational areas or wildlife
habitat if suitable species are hand planted or other
special management is applied.

These soils are not suitable as sites for sanitary
facilities or dwellings because of the flooding and the
wetness. A suitable alternative site is needed.
Constructing roads on suitable, well compacted fill
material above the level of flooding and providing
adequate roadside ditches and culverts help to prevent
the road damage caused by floodwater and wetness.

The land capability unit is VIliw-7; windbreak
suitability group 10. No range site is assigned.

GfB—Gates silt loam, 1 to 3 percent slopes. This
deep. very gently sloping, well drained soil is on
uplands. It formed in loess and reworked loamy
material. Areas range from 5 to 40 acres in size.
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Typically, the surface layer is grayish brown, very
friable silt loam about 6 inches thick. The transition
layer is light brownish gray, very friable silt loam about
8 inches thick. The underlying material to a depth of 60
inches or more is pale brown silt loam. Lime is at a
depth of about 21 inches. In some areas the surface
layer is fine sandy loam. in a few pfaces it is more than
7 inches thick. In places the entire profile is
noncalcareous.

Included with this soil in mapping are small areas of
Hersh and Valentine soils. Hersh soils are in positions
on the landscape similar to those of the Gates soil.
They contain more sand than the Gates soil. Valentine
soils are on small dunes. They are sandy throughout.
Included soils make up 10 to 15 percent of the unit.

Permeability is moderate in the Gates soil, and the
available water capacity is high. The content of organic
matter is low. Runoff is slow or medium. The water
intake rate is moderate.

Most of the acreage of this soil is used as cropland.
The rest supports native grasses and is used as range
or hayland. Some areas that formerly were farmed have
been reseeded to grass.

If used for dryland farming, this soil is suited to corn,
sorghum, small grain, and alfalfa. The principal
management concerns are controlling soil blowing,
conserving soil moisture, improving fertility, and
increasing the content of organic matter. A cropping
system that keeps crop residue on the surface helps to
control soil biowing, conserves moisture, and increases
the content of organic matter. Growing green manure
crops, returning crop residue to the sail, and adding
barnyard manure improve fertility and tilth. The soil can
be easily worked.

If irrigated, this soil is suited to corn, sorghum,
alfalfa, small grain, and introduced grasses. It is suited
to gravity and sprinkler methods of irrigation, but some
land shaping is needed if a gravity system is used.
Maintaining fertility and properly distributing irrigation
water are the main management problems. Keeping
crop residue on the surface conserves moisture and
helps to control soil blowing.

This soil is suited to range. A cover of range plants is
effective in controlling soil blowing. Continuous heavy
grazing by livestock or improper haying methods reduce
the extent of the protective plant cover and cause the
native plants to deteriorate. Overgrazing also increases
the susceptibility to soil blowing. Proper grazing use,
timely deferment of grazing or haying, and a planned
grazing system help to keep the native piants in good
condition.

This soil is suited to the trees and shrubs grown as
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windbreaks. Drought and competition for moisture from
weeds and grasses are the main problems. Irrigation is
needed during dry periods. Cultivation between the tree
rows with conventional equipment and timely
applications of carefully selected herbicides help to
control undesirable weeds and grasses.

This soil generally is suitable as a site for septic tank
absorption fields and dwellings. The sides of shallow
excavations can cave in unless they are temporarily
shored. The damage to roads caused by frost action
can be minimized by a good surface drainage system.
Crowning the road by grading and constructing
adequate roadside ditches help to provide the needed
surface drainage.

The land capability units are lle-9, dryland, and Ile-6,
irrigated; Silty range site; windbreak suitability group 3.

GfC2—Gates silt loam, 3 to 6 percent slopes,
eroded. This deep, gently sloping, well drained soil is
on side slopes in the uplands. It formed in loess and
reworked loamy material. In a few areas it is
hummocky. Much of the original surface layer has been
eroded away, and the remaining surface layer has been
mixed with the transition layer by tillage. Areas range
from 10 to 100 acres in size.

Typically, the surface layer is brown, very friable,
calcareous silt loam about 5 inches thick. The transition
layer is pale brown, very friable, calcareous silt loam
about 8 inches thick. The underlying material to a depth
of 60 inches or more is very pale brown, calcareous silt
loam. In a few areas the soil has a dark surface layer
more than 7 inches thick. In places the surface layer is
fine sandy loam. In severely eroded areas the very pale
brown underlying material is exposed. In areas of native
grass, the surface layer is darker and the depth to
carbonates is more than 15 inches. In a few areas the
entire profile is noncalcareous.

Included with this soil in mapping are small areas of
Hersh and Valentine soils. Hersh soils are in positions
on the landscape similar to those of the Gates soil, and
Valentine soils are in the slightly higher positions. Both
soils contain more sand than the Gates soil. They make
up 10 to 15 percent of the unit.

Permeahility is moderate in the Gates soil, and the
available water capacity is high. The content of organic
matter is low. Runoff is medium. The water intake rate
is moderate. Because of the low content of organic
matter, the soil may puddle if worked when too wet.

A large acreage of this soil is farmed. The rest
supports native grasses and is used as range or
hayland. Some areas that formerly were farmed have
been seeded to grass.
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If used for dryland farming, this soil is suited to corn,
sorghum, small grain, and alfalfa. Insufficient rainfall is
a management concern. Water erosion is a severe
hazard in cultivated areas. Terraces, contour farming,
and grassed waterways help to control runoff and
reduce the hazard of erosion. Keeping crop residue on
the surface and applying a system of conservation
tilage, such as disking or chiseling, that keeps crop
residue on the surface help to control erosion and
conserve moisture. Applications of barnyard manure
improve fertility and tilth.

I irrigated, this soil is suited to corn, sorghum,
alfalfa, small grain, and introduced grasses. It is better
suited to close-growing crops than to row crops. A
sprinkler system is the best method of irrigation. The
rate at which irrigation water is applied should be
adjusted to the water intake rate of the soil. Water
erosion is the principal hazard. Maintaining fertility and
properly distributing irrigation water are management
concerns. Terracing, establishing grassed waterways,
and keeping crops or crop residue on the surface help
to contro! erosion. A cover of crop residue increases the
water intake rate and reduces the hazard of erosion.

This soit is suited to range. A cover of range plants is
effective in controlling soil blowing and water erosion.
Continuous heavy grazing by livestock or improper
haying methods reduce the extent of the protective
plant cover and cause the native plants to deteriorate.
Overgrazing also can result in water erosion and soil
blowing. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
to keep the native plants in good condition. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range.

This soil is suited to the trees and shrubs grown as
windbreaks. The main hazards are drought and water
erosion. Irrigation is needed during periods of low
rainfall. Planting on the contour helps to control erosion.
Cultivation between the tree rows with conventional
equipment and timely applications of carefully selected
herbicides help to control the undesirable weeds and
grasses that compete with the trees and shrubs for
moisture.

This soil generally is suitable as a site for septic tank
absorption fields and dwellings. Buildings should be
designed so that they conform to the natural slope of
the land, or the site should be graded to an acceptable
gradient. The sides of shallow excavations can cave in
unless they are temporarily shored. The damage to
roads caused by frost action can be minimized by a
good surface drainage system. Crowning the road by
grading and constructing adequate roadside ditches
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help to provide the needed surface drainage.

The land capability units are llle-9, dryland, and
llle-6, irrigated; Silty range site; windbreak suitability
group 3.

GfD—Gates silt loam, 6 to 11 percent slopes. This
deep, strongly sloping, well drained soil is on side
slopes or along the sides of drainageways in the
uplands. In some areas it is hummocky. It formed in
loess and reworked loamy material. Areas range from
10 to 100 acres in size.

Typically, the surface layer is dark grayish brown,
very friable silt loam about 4 inches thick. The transition
layer is brown, very friable silt loam about 6 inches
thick. The upper part of the underlying material is pale
brown silt loam. The lower part to a depth of 60 inches
or more is very pale brown very fine sandy loam. Lime
is at a depth of about 30 inches. In some areas the soil
has a dark surface layer more than 7 inches thick. In
places the surface layer is fine sandy loam. In areas
that have been cultivated, the surface layer is lighter
colored and carbonates are closer to the surface. In
severely eroded areas the carbonates are at the
surface. In places the entire profile is noncalcareous.

Included with this soil in mapping are small areas of
Hersh, Hobbs, and Valentine soils. Hersh and Valentine
soils contain more sand than the Gates soil. Hersh soils
are in positions on the landscape similar to those of the
Gates soil. Valentine soils are in the slightly higher
areas and are excessively drained. Hobbs soils have a
surface layer that is stratified and is darker and thicker
than that of the Gates soil. They are on bottom land
along the larger drainageways. Included soils make up
10 to 15 percent of the unit.

Permeability is moderate in the Gates soil, and the
available water capacity is high. The content of organic
matter is low. Runoff is medium. The water intake rate
is moderate. Because of the low content of organic
matter, the soil puddies if worked when too wet.

This soil is used mostly for range. A few areas are
used as cropland. Some areas that formerly were
farmed have been reseeded to grass.

If used for dryland farming, this soil is poorly suited
to cropland. It is better suited to alfalfa and small grain
than to row crops. Alfalfa and small grain grow and
mature in the spring, when the amount of rainfall is
highest. Water erosion is a severe hazard in cultivated
areas. It can be controlled by terraces, contour farming,
and grassed waterways. Disking, chiseling, or another
system of conservation tillage that leaves significant
amounts of crop residue on the surface after planting
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conserves moisture, improves tilth, and helps to control
erosion and runoff.

If irrigated, this soil is poorly suited to cropland
because the hazard of water erosion is severe. A
sprinkler system is the only suitable method of
irrigation. Controlling erosion is difficult because of the
strong slopes. Irrigation water should be applied in
sufficient amounts to meet the needs of the crop and at
a rate that permits maximum absorption and results in
minimum runoff. Terraces, grassed waterways, and a
protective cover of crop residue help to control erosion
and conserve moisture.

In the areas of this soil used as range, the climax
vegetation is dominated by big bluestem, little bluestem,
indiangrass, sideoats grama, and switchgrass. These
species make up 70 percent or more of the total annual
forage. Blue grama, needleandthread, sedges, and
forbs make up the rest. If the range is subject to
continuous heavy grazing, big bluestem, little bluestem,
indiangrass, and switchgrass decrease in abundance
and are replaced by blue grama, needleandthread,
plains muhly, tall dropseed, western wheatgrass, and
forbs. If overgrazing continues for many years, the
native grasses lose vigor and are unable to stabilize the
site. As a result, water erosion and soil blowing are
excessive.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing and haying helps
to maintain or improve the range condition. Properly
located fences, livestock water, and salting facilities can
result in a more uniform distribution of grazing. In areas
where gullies have formed because of severe water
erosion, land shaping and timely deferment of grazing
are needed to stabilize the site. Deferring grazing after
mechanical practices are applied helps to restore plant
vigor. Range seeding improves the quality and quantity
of forage in formerly cultivated areas.

This sail is suited to the trees and shrubs grown as
windbreaks. Drought and water erosion are the main
hazards. Irrigation is needed during periods of low
rainfall. Planting on the contour and terracing help to
control erosion and runoff. Tree growth may be
somewhat slower on the steepest slopes. Competition
for moisture from grasses and weeds can be controlled
by cultivating between the tree rows with conventional
equipment, by growing annual cover crops between the
rows, and by applying carefully selected herbicides in
the rows.

This soil is suited to septic tank absorption fields
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where slopes are less than 8 percent. Where slopes are
more than 8 percent, land shaping is needed and the
absorption field should be installed on the contour. The
sides of shallow excavations can cave in unless they
are temporarily shored. Dwellings should be designed
so that they conform to the natural slope of the land, or
the site should be graded to an acceptable gradient.
The damage to roads caused by frost action in this soil
can be minimized by a good surface drainage system.
Crowning the road by grading and constructing
adequate roadside ditches help to provide the needed
surface drainage. Cutting and filling are needed to
provide a suitable grade.

The land capability units are IVe-9, dryland, and
IVe-6, irrigated; Silty range site; windbreak suitability
group 3.

GfF—Gates silt loam, 11 to 30 percent slopes. This
deep, moderately steep and steep, somewhat
excessively drained soil is along the sides of upland
drainageways. It formed in loess and reworked loamy
material. Areas range from 25 to 100 acres in size.

Typically. the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The transition
layer is pale brown, very friable silt loam about 8 inches
thick. The underlying materia! to a depth of 60 inches or
more is sift loam. It is pale brown in the upper part and
very pale brown in the lower part. Lime is at a depth of
about 22 inches. In some areas the dark surface layer
i8 more than 7 inches thick. In places lime is at the
surface. In a few areas the entire profile is
noncalcareous.

Included with this soil in mapping are small areas of
Hersh, Hobbs, and Valentine soils. Hersh and Valentine
soils are in positions on the landscape similar to those
of the Gates soil. They contain more sand than the
Gates soil. Hobbs soils have a surface layer that is
stratified and is darker and thicker than that of the
Gates soil. They are on bottom land along
drainageways. Included soils make up 10 to 15 percent
of the unit.

Permeability is moderate in the Gates soil, and the
available water capacity is high. The content of organic
matter is low. Runoff is rapid. The water intake rate is
moderate.

This soil generally supports native grasses and is
used as range. It is not suited to dryland or irrigated
crops because of the slope and a severe hazard of
water erosion in cultivated areas.

In the areas of this soil used as range, the native
climax vegetation is dominantly big bluestem, little
bluestem, indiangrass, sideoats grama, and
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switchgrass. These species make up 70 percent or
more of the total annual forage. Blue grama,
needleandthread, sedges, and forbs make up the rest. If
the range is subject to continuous heavy grazing, big
bluestem, little bluestem, indiangrass, and switchgrass
decrease in abundance and are replaced by blue
grama, needleandthread, plains muhly, western
wheatgrass, and forbs. If overgrazing continues for
many years, the native grasses lose vigor and are
unable to stabilize the site. As a result, water erosion
and soil blowing are excessive.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing and haying helps
to maintain or improve the range condition. Properly
located fences, livestock water, and salting facilities can
result in @ more uniform distribution of grazing. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range. In
areas where gullies have formed because of severe
water erosion, land shaping or other mechanical
practices may be required to smooth and stabilize the
site before it is reseeded.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks. Planting the trees on the steep
slopes is difficult, and water erosion is a severe hazard.
Onsite investigation is needed to identify any small
areas suitable for windbreaks. Some areas can be used
for the trees and shrubs that enhance recreational
areas or wildlife habitat if suitable species are hand
planted or other special management is applied.

This soil generally is not suitable as a site for
sanitary facilities because of the slope. A suitable
alternative site is needed. Dwellings should be designed
so that they conform to the natural slope of the land, or
the site should be graded to a suitable gradient. Cutting
and filling are needed to provide a suitable grade for
roads.

The land capability unit is Vle-9, dryland; Silty range
site; windbreak suitability group 10.

HeB—Hersh fine sandy loam, 0 to 3 percent
slopes. This deep, nearly level and very gently sloping,
well drained soil is on uplands. It formed in mixed loamy
and sandy eolian material. Areas range from 5 to 200
acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 5 inches thick. The
transition tayer is pale brown, very friable fine sandy
loam about & inches thick. The underlying material
extends to a depth of 60 inches or more. It is light
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yellowish brown fine sandy loam in the upper part, and
very pale brown loamy very fine sand in the lower part.
It has layers of finer or coarser textured material. In
some areas the dark surface layer is more than 7
inches thick. In other areas the surface layer is siit
loam, very fine sandy loam, or loamy fine sand. In
places silty material is at a depth of 40 inches or more.

Included with this soil in mapping are small areas of
Gates and Valentine soils. Gates soils are in positions
on the landscape similar to those of the Hersh soil.
They are finer textured than the Hersh soil. Valentine
soils are in the higher landscapeé positions. They
contain more sand than the Hersh soil. Included soils
make up 10 to 15 percent of the unit.

Permeability is moderately rapid in the Hersh sail,
and the available water capacity is moderate. The
organic matter content is low. Runoff is slow. The water
intake rate is moderately high. This soil can be easily
worked.

A large acreage of this soil is used for cultivated
crops. The rest supports native grasses and is used as
range or hayland. Some areas that were farmed have
been seeded to grass or allowed to reseed naturally.

If used for dryland farming, this sail is suited to corn,
alfalfa, sorghum, and small grain. Soil blowing is a
hazard. A system of conservation tillage, such as
disking or chiseling, that keeps crop residue on the
surface helps to control soil blowing and conserves
moisture. A cropping system that includes legumes,
grasses, or a legume-grass mixture helps to increase
the content of organic matter and improves fertility. A
cropping system in which row crops are alternated with
small grain, grasses, and legumes helps to control soil
blowing.

If irrigated, this soil is suited to corn, alfalfa, small
grain, sorghum, and introduced grasses. Water can be
applied by sprinkler or gravity irrigation systems. Land
leveling may be needed if a gravity system is used.
Deep cuts should be avoided because they can expose
the sandy underlying material. Soil blowing is a slight
hazard. Returning crop residue to the soil and applying
a system of conservation tillage, such as chiseling or
disking, help to control soil blowing, increase the
content of organic matter, and improve fertility. Keeping
cover crops or crop residue on the surface helps to
control soil blowing.

This soil is suited to range. A cover of range plants is
effective in controlling soil blowing and water erosion.
Continuous heavy grazing by livestock or improper
haying methods reduce the extent of the protective
plant cover and cause the native plants to deteriorate.
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Overgrazing also can result in severe soil blowing.
Proper grazing use, timely deferment of grazing or
haying, and a planned grazing system help to keep the
native plants in good condition. Areas previously used
as cropland should be reseeded to a suitable grass
mixture if they are used as range.

This soil is suited to the trees and shrubs grown as
windbreaks. Insufficient seasonal rainfall and soil
blowing are management concerns. Soil blowing can be
controlied by maintaining strips of sod or cover crops
between the tree rows. Cultivation should be restricted
to the tree rows. lrrigation can provide supplemental
moisture during dry periods. Weeds and undesirable
grasses in the tree rows can be controlled by cultivating
with conventional equipment and by timely applications
of the appropriate herbicides.

This soil generally is suited to septic tank absorption
fields and dwellings. The sides of shallow excavations
can cave in unless they are shored. The damage to
roads caused by frost action can be minimized by a
good surface drainage system. Crowning the road by
grading and constructing adequate roadside ditches
help to provide the needed surface dradinage.

The land capability units are llle-3, dryland, and ile-8,
irrigated; Sandy range site; windbreak suitability group
5.

HeC—Hersh fine sandy loam, 3 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
side slopes in the uplands. It formed in mixed loamy
and sandy eolian material. Areas range from 20 to more
than 300 acres in size.

Typically, the surface layer is light brownish gray,
very friable fine sandy loam about 6 inches thick. The
transition layer is light brownish gray, very friable fine
sandy loam about 10 inches thick. The underlying
material to a depth 60 inches or more is very pale
brown. The upper part is loamy very fine sand, and the
lower part is loamy fine sand. In some places the dark
surface layer is more than 7 inches thick. In other
places the surface layer is silt loam, very fine sandy
loam, or loamy fine sand.

Inctuded with this soil in mapping are small areas of
Gates and Valentine soils. Gates soils are in landscape
positions similar to those of the Hersh soil. They contain
less sand than the Hersh soil. Valentine soils are in the
higher landscape positions. They contain more sand
than the Hersh soil. Included soils make up 10 to 15
percent of the unit.

Permeability is moderately rapid in the Hersh sail,
and the available water capacity is moderate. The
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content of organic matter is low. Runoff is slow or
medium. The water intake rate is moderately high. This
soil can be easily worked.

Most of the acreage of this soil is used as cropland.
The rest supports native grasses and is used as range
or hayland. Some small areas that formerly were
farmed have been reseeded to grass.

If used for dryland farming, this soil is suited to corn,
alfalfa, small grain, and sorghum. Water erosion and
soil blowing are hazards. Insufficient rainfall is a
management concern. Water erosion and soil blowing
can be controlled by a conservation tillage system that
keeps the crop residue on the surface. Conservation
tilage also helps to conserve moisture. Terraces and
contour farming help to control water erosion. A
cropping system that includes legumes, grasses, or
grass-legume mixtures help to increase the content of
organic matter and maintain fertility. A cropping system
in which row crops are alternated with small grain,
grasses, and legumes can help to control water erosion.

it irrigated, this soil is suited to corn, alfalfa,
sorghum, and introduced grasses. A sprinkler system is
the best method of irrigation. Land leveling is needed if
a gravity system is used. Keeping cover crops or crop
residue on the surface helps to control soil blowing and
water erosion. Returning crop residue to the soil
increases the content of organic matter and improves
fertility.

This soil is suited to range. A cover of range plants is
effective in controlling soil blowing and water erosion.
Continuous heavy grazing by livestock or improper
haying methods reduce the extent of the protective
plant cover and cause the native plants to deteriorate.
Overgrazing also can result in severe water erosion and
soil blowing. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
to keep the native plants in good condition. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range.

This soil is suited to the trees and shrubs grown as
windbreaks. Soil blowing and water erosion are severe
hazards. Soil blowing can be controlled by maintaining
strips of sod or other vegetation between the tree rows.
Planting the trees on the contour and terracing help to
control runoff and water erosion. [rrigation can provide
the supplemental moisture needed during periods of low
rainfall. Weeds and undesirable grasses, which
compete with the trees for moisture, can be controlled
by cultivating with conventional equipment and by timely
applications of the appropriate herbicides.

This soil generally is suited to use as a site for septic
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tank absorption fields and dwellings. The sides of
shallow excavations can cave in unless they are
shored. Dwellings should be designed so that they
conform to the natural slope of the land, or the site
should be graded to a suitable gradient. The damage to
roads caused by frost action can be minimized by a
good surface drainage system. Crowning the road by
grading and constructing adequate roadside ditches
help to provide the needed surface drainage.

The land capability units are Ille-3, dryland, and
llle-8, irrigated; Sandy range site; windbreak suitability
group 5.

HeD—Hersh fine sandy loam, 6 to 11 percent
slopes. This deep, strongly sloping, well drained soil is
on side slopes and along sides of drainageways in the
uplands. It formed in mixed loamy and sandy eolian
material. Areas range from 10 to 200 acres in size.

Typically, the surface layer is light brownish gray,
very friable fine sandy loam about 6 inches thick. The
transition layer is light gray, very friable fine sandy loam
about 7 inches thick. The underlying material to a depth
of 60 inches or more is light gray. The upper part is
loamy very fine sand, and the lower part is loamy fine
sand that has layers of loamy very fine sand and fine
sandy loam. In some areas the surface layer is sit
loam, very fine sandy loam, or loamy fine sand. In a few
areas the dark surface layer is more than 7 inches
thick.

Included with this soil in mapping are small areas of
Gates and Valentine soils. Gates soils are in positions
on the landscape similar to those of the Hersh soil.
They contain less sand than the Hersh soil. Valentine
soils are in the slightly higher areas. They contain more
sand than the Hersh soil. Included soils make up 10 to
15 percent of the unit.

Permeability is moderately rapid in the Hersh soil,
and the available water capacity is moderate. The
content of organic matter is low. Runoff is medium. The
water intake rate is moderately high. This soil can be
easily worked.

Most of the acreage of this soil supports native
grasses and is used as range. A small acreage is used
as cropland.

if used for dryland farming, this soil is poorly suited
to cultivated crops. It is better suited to alfalfa and small
grain than to row crops. Water erosion and soil blowing
are severe hazards. Water erosion can be controlled by
terraces, contour farming, and grassed waterways. A
conservation tillage system, such as disking or
chiseling, that keeps the soil covered with crops or crop
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residue helps to control soil blowing and water erosion
and conserves moisture. It also helps to increase the
content of organic matter.

If irrigated, this soil is poorly suited to the crops
commonly grown in the county. It generally is not suited
to row crops because water erosion is a severe hazard.
A sprinkler system is the only suitable method of
irrigation. Adjusting the water application rate to the
intake rate of the soil reduces the runoff rate and helps
to control water erosion. Terraces, grassed waterways,
and a system of conservation tillage that keeps crop
residue on the surface help to control water erosion and
conserve moisture.

In the areas of this soil used as range, the climax
vegetation is dominantly prairie sandreed, sand
bluestem, needieandthread, and little bluestem. These
species make up 80 percent or more of the total annual
forage. Blue grama, switchgrass, and forbs make up the
rest. If the range is subject to continuous heavy grazing,
sand bluestem, little bluestem, and switchgrass
decrease in abundance and are replaced by
needleandthread, prairie sandreed, sand dropseed, blue
grama, sedges, and forbs. If overgrazing continues for
many years, biue grama, Scribner panicum, sand
dropseed, needleandthread, and weeds dominate the
site.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing helps to maintain
or improve the range condition. Areas of this soil are
generally the first to be overgrazed in a pasture that
includes Sands or Choppy Sands range sites. Properly
located fences, livastock water, and salting facilities can
result in a more uniform distribution of grazing. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range.

This soil is suited to the trees and shrubs grown as
windbreaks. Soil blowing and water erasion are severe
hazards. Drought also is a hazard. Growing cover crops
between the tree rows helps to control soil blowing and
water erosion. Irrigation can provide the supplemental
moisture needed during dry periods. Weeds and
undesirable grasses that compete with the trees for
moisture can be controlled by cultivating with
conventional equipment and by timely applications of
the appropriate herbicides. Areas near the trees can be
hoed by hand or rototilled.

If this soil is used as a site for septic tank absorption
fields, the slope is a limitation. Shaping the land and
installing the absorption fields on the contour help to
ensure that the septic system functions properly. The
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sides of shallow excavations can cave in unless they
are shored. Dwellings should be designed so that they
conform to the natural slope of the land, or the site
should be graded to a suitable gradient. The damage to
roads caused by frost action can be minimized by a
good surface drainage system. Crowning the road by
grading and constructing adequate roadside ditches
help to provide the needed surface drainage. Cutting
and filling are needed to provide a suitable grade for
the roads.

The land capability units are IVe-3, dryland, and
IVe-8, irrigated; Sandy range site; windbreak suitability
group 5.

HfB—Hersh-Gates complex, 0 to 3 percent slopes.
These deep, nearly leve!l and very gently sloping, well
drained soils are in dry valleys in the sandhills. The
Hersh soil formed in mixed loamy and sandy eolian
material. The Gates soil formed in loess and reworked
loamy material. Areas range from 5 to 100 acres in
size. They are 50 to 70 percent Hersh soil and 15 to 35
percent Gates soil. The two soils occur as areas so
intricately mixed that separating them in mapping is not
practical.

Typically, the Hersh soil has a surface layer of
grayish brown, very friable fine sandy loam about 5
inches thick. The transition layer is pale brown, very
friable fine sandy loam about 8 inches thick. The
underlying material to a depth of 60 inches or more is
very pale brown. It is fine sandy loam in the upper part
and loamy very fine sand in the lower part. In some
places the dark colored surface layer is more than 10
inches thick. In other places the surface layer is very
fine sandy loam or loamy fine sand. In a few places silty
material is at a depth of 40 inches or more.

Typically, the Gates soil has a surface layer of
brown, very friable very fine sandy loam about 6 inches
thick. The transition layer is light gray, very friable silt
loam about 7 inches thick. The underlying material to a
depth of 60 inches or more is very pale brown,
calcareous silt loam. In some places the surface layer is
fine sandy ioam or loamy fine sand. In other places the
underlying material is sandy. [n some areas the entire
profile is noncalcareous. In other areas about 6 to 20
inches of sandy material covers the surface,

Included with these soils in mapping are small areas
of Ipage and Valentine soils. These included soils
contain more sand than the Hersh and Gates soils.
Ipage soils are moderately well drained and are on the
slightly lower parts of the landscape. Valentine soils are
in the higher areas. Included soils make up 10 to 15
percent of the unit.
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Permeability is moderately rapid in the Hersh soil and
moderate in the Gates sail. The availabie water
capacity is moderate in the Hersh soil and high in the
Gates soil. The content of organic matter is low in both
soils. Runoff is siow. The water intake rate is
moderately high.

Most of the acreage of this unit is used as cropland.
The rest supports native grasses and is used for
grazing or native hay. Many areas that formerly were
cropland have been reseeded to grass or allowed to
reseed naturally.

If used for dryland farming, these soils are suited to
corn, sorghum, small grain, and alfalfa. Soil blowing is a
slight hazard in cultivated areas. A conservation tillage
system, such as disking or chiseling, that keeps the soil
covered with crops or crop residue helps to control soil
blowing and conserves moisture. A cropping system
that includes legumes, grasses, or a legume-grass
mixture helps to increase the content of organic matter
and improves fertility.

If irrigated, these soils are suited to corn, alfalfa,
sorghum, and introduced grasses. Water can be applied
by gravity and sprinkler irrigation systems. Land leveling
may be needed if a gravity system is used. Deep cuts
should be avoided because they can expose the sandy
underlying material. A system of conservation tillage
that keeps crop residue on the surface helps to control
soil blowing and conserves moisture. Returning crop
residue to the soil helps to increase the content of
organic matter and improves fertility.

These soils are suited to range. A cover of range
plants is effective in controlling soil blowing. Continuous
heavy grazing by livestock or improper haying methods
reduce the extent of the protective piant cover and
cause the native plants to deteriorate. Overgrazing also
can result in soil blowing. Proper grazing use, timely
deferment of grazing or haying, and a planned grazing
system help to keep the native plants in good condition,
Areas previously used as cropland should be reseeded
to a suitable grass mixture if they are used as range.

These soils are suited to the trees and shrubs grown
as windbreaks. Soil biowing, insufficient seasonal
rainfall, and the competition for moisture from weeds
and grasses are the main management concerns. Soil
blowing can be controlled by maintaining strips of sod
or cover crops between the tree rows. Irrigation can
provide the supplemental moisture needed during dry
periods. Weeds and undesirable grasses in the tree
rows can be controlled by cultivating with conventional
equipment and by timely applications of the appropriate
herbicides. Cultivation should be restricted to the tree
rows.
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These soils generally are suited to use as sites for
septic tank absorption fields and dwellings. The sides of
shallow excavations can cave in unless they are
temporarily shored. The damage to roads caused by
frost action can be minimized by a good surface
drainage system. Crowning the road by grading and
constructing adequate roadside ditches help to provide
the needed surface drainage.

The land capability units are Ille-3, dryland, and lle-8,
irrigated. The Hersh soil is in the Sandy range site and
windbreak suitability group 5. The Gates soil is in the
Silty range site and windbreak suitability group 3.

HfG—Hersh-Gates complex, 20 to 60 percent
slopes. These deep, excessively drained, steep and
very steep soils are on uplands. The Hersh soil formed
in mixed loamy and sandy eolian material on the upper
side slopes. The Gates soil formed in loess on the
lower side slopes. Areas range from 20 to more than
600 acres in size. They are 55 to 65 percent Hersh soil
and 35 to 45 percent Gates soil. The two soils occur as
areas so intricately mixed that separating them in
mapping is not practical.

Typically, the Hersh soil has a surface layer of
grayish brown, very friable fine sandy loam about 5
inches thick. The transition layer is pale brown, very
friable fine sandy loam about 6 inches thick. The
underlying material to a depth of 60 inches or more is
very pale brown loamy very fine sand. In some areas
the surface layer is very fine sandy loam. In a few
places the dark surface layer is more than 7 inches
thick. In places the underlying material is loamy fine
sand or fine sand.

Typically, the Gates soil has a surface layer of light
brownish gray, very friable silt loam about 5 inches
thick. The transition layer is pale brown, very friable silt
loam about 4 inches thick. The underlying material to a
depth of 60 inches or more is very pale brown and light
gray silt loam. Lime is at a depth of about 28 inches. In
some places the dark surface layer is more than 7
inches thick. In other places lime is at a depth of less
than 12 or more than 30 inches. In a few areas the
loess is exposed on nearly vertical side slopes.

Included with these soils in mapping are small areas
of Hobbs and Valentine soils. Hobbs soails are lower on
the landscape than the Hersh and Gates soils. They are
on bottom Jand along narrow drainageways. Valentine
soils are on the higher parts of the landscape. They
contain more sand than the Hersh and Gates soils, Also
included are a few strongly sloping and moderately
steep areas. Included soils make up 10 to 15 percent of
the unit.
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Permeability is moderately rapid in the Hersh soil and
moderate in the Gates soil. The available water
capacity is moderate in the Hersh soil and high in the
Gates soil. The content of organic matter is low in both
soils. Runoff is rapid or very rapid.

Nearly all of the acreage supports native grasses and
is used for grazing. This unit is not suited to dryland or
irrigated crops because the slopes are too steep. Water
erosion is a severe hazard in cultivated areas.

These soils are suited to range. The climax
vegetation on the Hersh soil is dominantly prairie
sandreed. sand bluestem, needleandthread, and little
biuestem. These species make up 80 percent or more
of the total annual forage on this soil. Blue grama,
switchgrass, and forbs make up the rest. The climax
vegetation on the Gates soil is dominantly big bluestem,
little bluestem, indiangrass, switchgrass, and sideoats
grama. These species make up 70 percent or more of
the total annual forage on this soil. Blue grama,
needleandthread, sedges, and forbs make up the rest.

If the range is subject to continuous heavy grazing,
big bluestem, little bluestem, indiangrass, and
switchgrass decrease in abundance and are replaced
by western wheatgrass, needleandthread, blue grama,
prairie sandreed, sedges, and forbs. If overgrazing
continues for many years, the native plants lose vigor
and are unable to stabilize the site. As a result, water
erosion and soil blowing are excessive.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing can help to
maintain or improve the range condition. Properly
located fences. livestock water, and salting facilities can
result in a more uniform distribution of grazing. The very
steep slopes make it difficult for range animals to cross
areas of these saoils.

These soils are generally unsuited to the trees and
shrubs grown as windbreaks. The steep and very steep
slopes generally restrict the use of conventional tree-
planting and tillage equipment. Onsite investigation is
needed to identify any small areas that are suitable for
windbreaks. A few areas can be used for the shrubs
that enhance recreational areas or wildlife habitat or for
forestation plantings if suitable species are hand
planted or other special management is applied.

These soils generally are not suitable as sites for
sanitary facilities or dwellings because of the steep and
very steep slopes. Suitable alternative sites are needed.
Cutting and filling are needed to provide a suitable
grade for roads.

Soil Survey

The land capability unit is Viie-3, dryland; windbreak
suitability group 10. The Hersh soil is in the Sandy
range site, and the Gates soil is in the Silty range site.

HgF—Hersh-Valentine complex, 9 to 24 percent
slopes. These deep, moderately steep and steep soils
are on side slopes along upland drainageways. The
Hersh soil is somewhat excessively drained and formed
in mixed loamy and sandy eolian material. The
Valentine soil is excessively drained and formed in
sandy eolian material. Areas range from 40 acres to
more than 500 acres in size. They are 55 to 75 percent
Hersh soil and 15 to 35 percent Valentine soil. The two
soils occur as areas so intricately mixed that separating
them in mapping is not practical.

Typically, the Hersh soil has a surface layer of
grayish brown, very friable fine sandy loam about 4
inches thick. The transition layer is light brownish gray,
very friable fine sandy loam about 8 inches thick. The
underlying material extends to a depth of 60 inches or
more. It is very pale brown. it is loamy very fine sand in
the upper part and loamy fine sand in the lower part. In
some places the surface layer is loamy fine sand or
very fine sandy loam. In other places the underlying
material is silty.

Typically, the Valentine soil has a surface layer of
dark grayish brown, very friable loamy fine sand about 6
inches thick. The transition layer is grayish brown, very
friable loamy fine sand about 6 inches thick. The upper
part of the underlying material is pale brown loamy fine
sand. The lower part to a depth of 60 inches or more is
very pale brown fine sand. In places the surface layer is
fine sand or fine sandy loam. In a few areas the
underlying material is silty.

Included with these soils in mapping are small areas
of Coly, Hobbs, and Gates soils. These included soils
contain less sand than the Hersh and Valentine soils.
Gates and Coly soils formed in loess on side slopes.
Hobbs soils are occasionally flooded. They formed in
alluvium on bottom land. Included soils make up 10 to
15 percent of the unit.

Permeability is moderately rapid in the Hersh soil and
rapid in the Valentine soil. The available water capacity
is moderate in the Hersh soil and low in the Valentine
soil. The content of organic matter is low in both soils.
Runoff is rapid on the Hersh soil and slow or medium
on the Valentine soil.

Nearly all of the acreage supports native grasses and
is used for grazing. These soils are not suitable as
cropland because of the moderately steep and steep
slopes. Water erosion and soil blowing are severe
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hazards unless the surface is protected by a cover of
grasses.

These soils are best suited to range. The climax
vegetation on the Hersh soil is dominantly prairie
sandreed. sand bluestem, needleandthread, and little
bluestem. These species make up 80 percent or more
of the total annual forage on this soil. Blue grama,
switchgrass, and forbs make up the rest. The climax
vegetation on the Valentine soil is dominantly sand
bluestem, little bluestem, needleandthread, and prairie
sandreed. These species make up 70 percent or more
of the total annual forage on this soil. Blue grama, sand
lovegrass, switchgrass, sedges, and forbs make up the
rest. If the range is subject to continuous heavy grazing,
sand bluestem, little bluestem, and switchgrass
decrease in abundance and are replaced by
needleandthread, prairie sandreed, sand dropseed,
sedges. annual grasses, and forbs on both soils. Also,
sandhill muhly and hairy grama increase in abundance
on the Valentine soil, and blue grama increases on the
Hersh soil. If overgrazing continues for many years,
blue grama, Scribner panicum, sand dropseed,
needleandthread. and weeds dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.9 animal unit month per
acre. A planned grazing system that includes proper
grazing use and timely deferment of grazing helps to
maintain or improve the range condition. Properly
located fences, livestock water, and saiting facilities can
result in a more uniform distribution of grazing.

In a few areas gullies have formed because of
severe water erosion. In these areas land shaping or
other mechanical practices may be needed to stabilize
the site before it is reseeded.

These soils are generally unsuited to the trees and
shrubs grown as windbreaks. The slope prevents the
use of conventional tillage and tree-planting equipment.
Some areas can be used for the trees and shrubs that
enhance recreational areas or wildlife habitat and for
forestation plantings if suitable species are hand
planted or other special management is applied. Onsite
investigation is needed to identify any small areas that
are suitable for windbreaks.

These soils generally are not suitable as sites for
sanitary facilities because of the slope. A suitable
alternative site is needed. The sides of shallow
excavations can cave in unless they are temporarily
shored. Dwellings should be designed so that they
conform to the natural slope of the land, or the site
should be graded to an acceptable gradient. Cutting
and filling are generally needed to provide a suitable
grade for roads.
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The land capability unit is Vie-3, dryland; windbreak
suitability group 10. The Hersh sail is in the Sandy
range site, and the Valentine soil is in the Sands range
site.

Hm—Hobbs silt loam, channeled. This deep, well
drained soil formed in silty alluvium on bottom land
along narrow drainageways. It is frequently flooded.
Areas of this unit include narrow bottom land,
meandering stream channels, and side slopes or
escarpments. Slopes are dominantly O to 3 percent on
the bottom land but range from 20 to about 100 percent
on the side slopes. Areas are long and narrow and
range from 10 to 80 acres in size.

Typically, the surface layer is stratified dark grayish
brown and grayish brown, very friable silt loam about 6
inches thick. The underlying material extends to a depth
of 60 inches or more. It is stratified dark grayish brown,
grayish brown, and light brownish gray silt loam in the
upper part and stratified grayish brown and light gray
silt loam and loam in the lower part. It has thin strata of
lighter colored fine sandy loam and fine sand below a
depth of 40 inches. In a few places the surface layer is
fine sandy loam or fine sand. In some areas a water
table is at a depth of 4 to 8 feet.

Included with this soil in mapping are small areas of
Cozad and Hord soils. These soils are higher on the
landscape than the Hobbs soil and are not stratified in
the upper part. They make up 5 to 15 percent of the
unit.

Permeability is moderate in the Hobbs soil, and the
available water capacity is high. The content of organic
matter is moderate. Runoff is slow.

Most of the acreage supports native grasses, trees,
and shrubs. It is used for grazing and as habitat for
wildlife. This soil is not suited to dryland or irrigated
crops because of the meandering stream channels, the
frequent flooding, and the steep or very steep side
slopes.

This soil is best suited to range. The climax
vegetation is dominantly big bluestem, little bluestem,
switchgrass, and western wheatgrass. These species
make up 75 percent or more of the total annual forage.
Sideoats grama, sedges, and forbs make up the rest. If
the range is subject to continuous heavy grazing, big
bluestem, little bluestem, and switchgrass decrease in
abundance and are replaced by western wheatgrass,
bluegrass, sedges, and forbs. Although brief in duration,
flooding causes channeling and the deposition of debris
and weed seeds. To avoid soil compaction, grazing on
this soil should be delayed after floods.

If the range is in excellent condition, the suggested
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initial stocking rate is 1.0 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing heips to maintain
or improve the range condition. Properly located fences,
livestock water, and salting facilities can resuit in a
more uniform distribution of grazing. Pastures should be
fenced in a manner that allows cattle to move to safe
places during periods of flooding.

This soil is unsuited to the trees and shrubs grown as
windbreaks because the deep channels and frequent
flooding prevent the use of conventional tree-planting
and tillage equipment. Some areas can be used for the
shrubs that enhance recreational areas or wildlife
habitat or for forestation plantings if suitable species are
hand planted or other special management is applied.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the frequent flooding.
Alternative sites are needed. Constructing roads on
suitable, well compacted fill material above the level of
flooding and providing adequate roadside ditches and
culverts help to prevent the road damage caused by
floodwater. The roads should be designed so that the
surface pavement and base material are thick enough
to compensate for the low strength of the soil. Providing
coarse grained base material helps to ensure better
performance.

The land capability unit is Viw-7, dryland; Silty
Overflow range site; windbreak suitabitity group 10.

Ht—Hord silt loam, 0 to 1 percent slopes. This
deep. nearly level. well drained soil is on stream
terraces along the North Loup River and its tributaries.
It is subject to rare flooding. It formed in mixed loess
and alluvium. Areas range from 20 to more than 600
acres in size.

Typically. the surface layer is dark grayish brown,
very friable silt loam about 7 inches thick. The
subsurface layer is very dark gray, very friable silt loam
about 11 inches thick. The subsoil is very friable silt
loam about 20 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
undertying material to a depth of 60 inches or more is
light brownish gray, calcareous silt loam. In some areas
the surface soil is less than 20 inches thick. In many
places the entire profile is noncalcareous.

included with this soil in mapping are small areas of
Cozad and Hobbs soils. Cozad soils are in landscape
positions similar to those of the Hord soil. They contain
less clay in the subsoil than the Hord soil. Hobbs sails
are on bottom land along drainageways. They are
stratified. Included soils make up 5 to 10 percent of the
unit.

Soil Survey

Permeability is moderate in the Hord soil, and the
available water capacity is high. The content of organic
matter is moderate. Runoff is slow. The water intake
rate is moderate. This soil can be easily worked. It
readily releases moisture to plants.

Nearly all of the acreage of this soil is used for
irrigated crops. The rest is used for dryland crops or
supports native grasses and is used as range.

If used for dryland farming, this soil is suited to corn,
small grain, alfalfa, sorghum, and introduced grasses.
Conserving soil moisture is a management concern in
cultivated areas. Conservation tillage practices, such as
no-titl or till-plant, that leave crop residue on the surface
help to conserve moisture and control soil blowing.
Crop stubble that is left standing throughout the winter
helps to trap drifting snow, which provides additional
moisture. The stubble also helps to control soil blowing
{fig. 9). Returning crop residue and green manure crops
to the soil helps to increase the content of organic
matter and improves fertility and tilth.

If irrigated, this soil is suited to corn, sorghum,
alfalfa, and introduced grasses. A conservation tillage
system that keeps crop residue on the surface helps to
conserve moisture. Gravity and sprinkler irrigation
systems are suitable. Gravity systems are more
common because the proper grade for irrigation on this
soil can be achieved with a minimum of land leveling. A
tailwater recovery system helps to conserve water and
improves the efficiency of the irrigation system.

This soil is suited to range and native hay. A cover of
range plants or native hay is effective in controliing soil
blowing. Continuous heavy grazing by livestock or
improper haying methods reduce the extent of the
protective plant cover and cause the native plants to
deteriorate. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
to keep the native plants in good condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Inadequate moisture is the main
management concern. The survival and growth rates of
adapted species are good if competing weeds and
grasses are controlled. Plant competition can be
controlled by cultivating with conventional equipment
and by the timely application of appropriate herbicides.

The rare fiooding is a limitation if this soil is used as
a site for sanitary facilities or dwellings. Septic tank
absorption fields function well if they are protected from
the floodwater. Constructing dwellings on raised, well
compacted fill material helps to prevent the damage
caused by floodwater. Roads constructed in areas of
this soil should be designed so that the surface
pavement and base material are thick enough to
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Figure 9.—Cornstalks in an area of Hord silt loam, 0 to 1 percent slopes, trap snow and help to control soil blowing.

compensate for the low strength of the soil. Providing
coarser grained base material helps to ensure better
performance.

The land capability units are llc-1, dryland, and 1-6,
irrigated; Silty Lowland range site; windbreak suitability
group 1.

IfB—Ipage fine sand, 0 to 3 percent slopes. This
deep. nearly level and very gently sloping, moderately
well drained soit is in sandhill valleys. It formed in sandy
eolian and alluvial material. Areas range from 10 to
more than 500 acres in size.

Typically, the surface layer is grayish brown, loose
fine sand about 5 inches thick. The transition layer is
light brownish gray, loose fine sand about 7 inches
thick. The underlying material to a depth of 60 inches or
more is light gray fine sand. It has mottles below a

depth of 34 inches. In some areas the surface layer is
sand or loamy fine sand. In a few places loamy material
is at a depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Els, Tryon, and Valentine soils. Els and Tryon soils are
lower on the landscape than the Ipage soil. Els soils are
somewhat poorly drained, and Tryon soils are poorly
drained or very poorly drained. Valentine soils are on
hummocks and knolls and are excessively drained.
Included soils make up 10 to 15 percent of the unit.

Permeability is rapid in the Ipage soil, and the
available water capacity is lfow. The content of organic
matter also is low. Runoff is slow. The water intake rate
is very high. The seasonal high water table is at a depth
of about 3 feet in wet years and about 6 feet in dry
years.

Nearly all of the acreage supports native grasses and
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is used as range or hayland. The rest is used as
irrigated cropland. This soil is not suited to dryland
crops because of droughtiness and the hazard of soil
blowing.

If irrigated, this soil is poorly suited to corn, alfalfa,
and introduced grasses. It is too sandy for gravity
irrigation. Frequent, light applications of irrigation water
are needed to minimize the leaching of plant nutrients.
Keeping crop residue on the surface helps to control
soil blowing. Returning crop residue to the soil and
applying barnyard manure help to increase the content
of organic matter and improve fertility.

In the areas of this soil used as range or hayland, the
vegetation is dominantly sand bluestem, little bluestem,
prairie sandreed, needleandthread, and switchgrass.
These species make up 75 percent or more of the total
annual forage. Blue grama, indiangrass, sedges, and
forbs make up the rest. If the range is subject to
continuous heavy grazing, sand bluestem, indiangrass,
little bluestem, and switchgrass decrease in abundance
and are replaced by prairie sandreed, needleandthread,
sand dropseed, blue grama, sedges, and forbs. If
overgrazing continues for many years, blue grama,
sand dropseed, needleandthread, Scribner panicum,
sedges, and forbs dominate the site. Under these
conditions, the native plants lose vigor and are unable
to stabilize the site. As a result, soil blowing is
excessive and blowouts can form.

If the range is in excellent condition, the suggested
initial stocking rate is 1.0 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing and haying helps
to maintain or improve the range condition. Properly
located fences, livestock water, and salting facilities can
result in a more uniform distribution of grazing. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The
forage should be harvested for hay only every other
year. During the following year, the hayland should be
used only as fall or winter range.

This soil is suited to the trees and shrubs grown as
windbreaks. It is so loose that the trees should be
planted in shallow furrows dug with as little surface
disturbance as possible. Young seedlings can be
damaged by high winds and covered by drifting sand.
Maintaining strips of sod or cover crops between the
tree rows helps to control blowing.

If this soil is used as a site for septic tank absorption
fields, the fields should be constructed on fill material
that raises them a sufficient distance above the

Soil Survey

seasonal high water table. The soil readily absorbs but
does not adequately filter the effluent from septic tanks.
The poor filtering capacity can result in pollution of the
underground water supplies. The sides of shallow
excavations can cave in unless they are shored.
Dwellings with basements can be constructed on raised,
well compacted fill material, which increases the depth
to the seasonal high water table. The damage to roads
caused by frost action can be minimized by a good
surface drainage system. Crowning the road by grading
and constructing adequate roadside ditches help to
provide the needed surface drainage.

The land capability units are Vle-5, dryland, and
IVe-12, irrigated; Sandy Lowland range site; windbreak
suitability group 7.

IhB—Ipage fine sand, terrace, 0 to 3 percent
slopes. This deep, nearly level and very gently sloping,
moderately well drained soil is on stream terraces. it
formed in sandy eolian and alluvial material. Areas
range from 10 to more than 500 acres in size.

Typically, the surface layer is dark grayish brown,
loose fine sand about 8 inches thick. The transition
layer is brown, loose fine sand about 7 inches thick.
The underlying material extends to a depth of 60 inches
or more. It is pale brown fine sand in the upper part and
white fine sand and sand in the lower part. It has
motties below a depth of 36 inches. In some areas the
surface layer is sand or loamy fine sand. In a few
places loamy material is below a depth of 40 inches.

Included with this soil in mapping are small areas of
Boelus, Elsmere, Simeon, and Valentine soils. Boelus
soils are higher on the landscape than the Ipage soil.
They are loamy in the lower part of the subsoil. Elsmere
soils are on the lower parts of the landscape and are
somewhat poorly drained. Simeon and Valentine soils
are on the higher parts and are excessively drained.
Included soils make up 10 to 15 percent of the unit.

Permeability is rapid in the Ipage soil, and the
available water capacity is low. The content of organic
matter also is low. Runoff is slow. The water intake rate
is very high. The seasonal high water table is at a depth
of about 3.5 feet in wet years and about 6.0 feet in dry
years. The water table normaily drops to a depth of 6
feet or more in the summer.

Nearly all of the acreage supports native grasses and
is used for grazing or native hay. The rest is used as
irrigated cropland. This soil is not suited to dryland
crops because of droughtiness and the hazard of soil
blowing.

if irrigated, this soil is poorly suited to corn, alfalfa,
and introduced grasses. A sprinkler system is the best
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method of irrigation. Frequent, light applications of
irrigation water are needed to minimize the leaching of
plant nutrients. Keeping crop residue on the surface
helps to control soil blowing. Returning crop residue to
the soil and applying barnyard manure help to increase
the content of organic matter and improve fertility.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly sand bluestem,
switchgrass. little bluestem, prairie sandreed, and
needleandthread. These species make up 65 percent or
more of the total annual forage. Blue grama,
indiangrass, sedges, and forbs make up the rest. If the
range is subject to continuous heavy grazing, sand
bluestem, indiangrass, little bluestem, and switchgrass
decrease in abundance and are replaced by prairie
sandreed, needleandthread, sand dropseed, blue
grama, sedges, and forbs. If overgrazing continues for
many years, the native plants lose vigor and are unable
to stabilize the site. As a result, soil blowing can be
excessive.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
ptanned grazing system that includes proper grazing
use and timely deferment of grazing and haying helps
to maintain or improve the range condition. Areas of
this soil are generally the first to be overgrazed in a
pasture that includes Sands and Choppy Sands range
sites. Properly located fences, livestock water, and
salting facilities can result in a more uniform distribution
of grazing. Areas previously used as cropland should be
reseeded to a suitable grass mixture if they are used as
range.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The
forage should be harvested for hay only every other
year. During the following year, the hayland should be
used only as fall or winter range.

This soil is suited to the trees and shrubs grown as
windbreaks. It is so loose that the trees should be
planted in shallow furrows dug with as little surface
disturbance as possible. Young seedlings can be
damaged by high winds and covered by drifting sand.
Irrigation can provide supplemental moisture during
periods of low rainfall. Strips of sod or other vegetation
between the tree rows help to control sail blowing.
Weeds and undesirable grasses between the tree rows
can be controlled by mowing. Plant competition in the
tree rows can be controlled by rototilling, hand hoeing,
and applying appropriate herbicides.

If this soil is used as a site for septic tank absorpticn
fields, fill material is needed to raise the field a
sufficient distance above the seasonal high water table.
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The soil readily absorbs but does not adequately filter
the effluent from septic tanks. The poor filtering capacity
can result in the pollution of underground water
supplies. The sides of shallow excavations can cave in
unless they are shored. Dwellings with basements can
be constructed on raised, well compacted fill material,
which increases the depth to the seasonal high water
table. The damage to roads caused by frost action can
be minimized by a good surface drainage system.
Crowning the road by grading and constructing
adequate roadside ditches help to provide the needed
surface drainage.

The land capability units are Vle-5, dryland, and
[Ve-12, irrigated; Sandy range site; windbreak suitability
group 7.

imB—Ipage loamy fine sand, terrace, 0 to 3
percent slopes. This deep, nearly level and very gently
sloping, moderately well drained soil is on stream
terraces. It formed in sandy eolian and alluvial material.
Areas range from 10 to more than 500 acres in size.

Typically, the surface layer is grayish brown, very
friable foamy fine sand about 6 inches thick. The
transition layer is brown, very friable loamy fine sand
about 4 inches thick. The underlying material to a depth
of 60 inches or more is light brownish gray and light
gray fine sand. It has mottles beiow a depth of 38
inches. In places the surface layer is fine sandy loam or
fine sand. In a few areas the underlying material is
stratified with coarse sand and gravel. In some areas it
has strata of fine sandy loam below a depth of 40
inches.

Included with this soil in mapping are small areas of
Boelus, Elsmere, Simeon, and Valentine soils. Boelus
soils are loamy in the lower part of the subsoil. They
are higher on the landscape than the Ipage soil.
Elsmere soils are on the lower parts of the l[andscape
and are somewhat poorly drained. Simeon and
Vaientine soils are on the higher parts and are
excessively drained. Included soils make up 10 to 15
percent of the unit.

Permeability is rapid in the Ipage soil, and the
available water capacity is low. The content of organic
matter also is low. Runoff is slow. The water intake rate
is very high. Depth to the seasonal high water table
ranges from about 3.5 feet in wet years to 6.0 feet in
dry years. The water table normally drops below a
depth of 6 feet in the summer.

Most of the acreage of this soil is used as cropland.
The rest supports native grasses and is used as range
or hayland.

If used for dryland farming, this soil is poorly suited
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to cultivated crops. Corn, small grain, and alfalfa are
commonly grown. Small grain and the first cutting of
alfalfa are generally better suited than other crops
because they grow and mature in the spring, when the
amount of rainfall is higher. Insufficient seasonal rainfall
is a management concern. Soil blowing is a serious
hazard. Establishing crops is sometimes difficult
because windblown sand can damage young seedlings.
A cropping system that maintains a cover of crops, crop
residue, or grass helps to control soil blowing,
conserves moisture, and helps to maintain the content
of organic matter and fertility.

If irrigated, this soil is suited to corn, alfalfa, and
introduced grasses. A sprinkier system is the only
suitable method of irrigation. Frequent, light applications
of irrigation water are needed. Heavy applications can
result in the ieaching of plant nutrients below the root
zone. Returning crop residue to the soil and applying
barnyard manure increase the content of organic matter
and improve fertility. Leaving crop residue on the
surface helps to control soil blowing.

This soil is suited to range. A cover of range plants is
effective in controlling soil blowing. Continuous heavy
grazing by livestock or improper haying methods reduce
the extent of the protective plant cover and cause the
native plants to deteriorate. Overgrazing also can result
in soil blowing. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
to keep the native plants in good condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Drought, soil blowing, and competition for
moisture from grasses and weeds are management
concerns. Soil blowing can be controlled by maintaining
strips of sod or other vegetation between the tree rows.
frrigation is needed during dry periods. Weeds and
grasses can be controlled by cultivation with
conventional equipment or by applications of
appropriate herbicides.

If this soil is used as a site for septic tank absorption
fields, fill material is needed to raise the absorption field
a sufficient distance above the seasonal high water
table. The soil readily absorbs but does not adequately
filter the effluent from septic tanks. The poor filtering
capacity can result in poliution of the underground water
supplies. The sides of shallow excavations can cave in
unless they are shored. Dwellings with basements can
be constructed on raised, well compacted fill material,
which increases the depth to the seasonal high water
table. The damage to roads caused by frost action can
be minimized by a good surface drainage system.
Crowning the road by grading and constructing
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adequate roadside ditches help to provide the needed
surface drainage.

The land capability units are 1Ve-5, dryland, and
IVe-11, irrigated; Sandy range site; windbreak suitability
group 5.

Lp—Loup fine sandy loam, 0 to 2 percent slopes.
This deep, nearly level, poorly drained soil formed in
sandy alluvium on bottom land. It is occasionally
flooded. Areas range from 5 to 200 acres in size.

Typically, the surface layer is very dark gray,
calcareous, very friable fine sandy loam about 4 inches
thick. The subsurface layer is dark gray, mottled, very
friable loamy fine sand about 9 inches thick. The
transition layer is gray, mottled, very friable loamy fine
sand about 4 inches thick. The underlying material
extends to a depth of 60 inches or more. It is light gray,
mottled fine sand in the upper part and white sand in
the lower part. It has thin strata of coarse sand. In some
areas the surface layer is loamy fine sand. In a few
areas it is loam or silt loam. In low areas and
drainageways, water stands on the surface for a few
days in the spring and in other wet periods.

Included with this soil in mapping are small areas of
Almeria and Bolent soils and Fluvaquents. Almeria soils
and Fluvaquents are lower on the landscape than the
Loup soil. Also, they have a thinner surface soil.
Fluvaquents are covered by water during most of the
growing season. Bolent soils are in the higher
landscape positions and are somewhat poorly drained.
included soils make up 5 to 15 percent of the unit.

Permeability is rapid in the Loup soil, and the
available water capacity is low. The content of organic
matter is high. Runoff is very slow. The seasonal high
water table is at the surface in wet years and within a
depth of about 1.5 feet in dry years. The water table
normally drops to a depth of about 1.5 to 3.0 feet in late
summer.

This soil supports native grasses and is used as
range or hayland. It is not suited to dryland or irrigated
crops because it is too wet.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly big bluestem,
indiangrass, prairie cordgrass, and switchgrass. These
species make up 70 percent or more of the total annual
forage. Plains bluegrass, northern reedgrass, sedges,
rushes, and forbs make up the rest. Introduced grasses,
such as reed canarygrass and creeping foxtail, also
may be part of the plant community. If the range is
subject to continuous heavy grazing or improperly
harvested for hay, big biuestem, northern reedgrass,
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prairie cordgrass, switchgrass, and indiangrass
decrease in abundance and are replaced by slender
wheatgrass, western wheatgrass, plains muhly, and
sedges. If overgrazing or improper haying methods
continue for many years, bluegrass, western
wheatgrass, foxtail barley, sedges, rushes, and forbs
dominate the site. When the surface is wet, overgrazing
and the use of heavy machinery can cause surface
compaction and the formation of mounds and ruts,
which make grazing or harvesting for hay difficult.

If the range is in excellent condition, the suggested
initial stocking rate is 1.9 animal unit months per acre.
A planned grazing system that includes proper grazing
use, timely deferment of grazing or haying, and
restricted use during very wet periods helps to maintain
or improve the range condition. This soil is generally the
first to be overgrazed in a pasture that includes better
drained, sandy soils. Properly located fences, livestock
water, and salting facilities can result in a more uniform
distribution of grazing.

If this soil is used as hayland, mowing should be
regulated so that grasses remain vigorous. After the
ground is frozen, livestock can graze without damaging
the meadows. They should be removed in the spring,
before the ground thaws and the water table reaches a
high level.

This soil is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
can tolerate the seasonal high water table. Establishing
seedlings can be a problem during wet years. Tilling the
soil and planting may not be possible until the water
table drops and the sail begins to dry out. Weeds and
undesirable grasses can be controlled by timely
cultivation and by applications of approved herbicide.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the flooding and the wetness. A
suitable alternative site is needed. Constructing roads
on suitable, well compacted fill material above the level
of flooding and providing adequate roadside ditches and
culverts help to prevent the road damage caused by
floodwater and wetness.

The land capability unit is Vw-7, dryland; Wet
Subirrigated range site; windbreak suitability group 2D.

Ma—Marlake loamy fine sand, 0 to 2 percent
slopes. This deep, nearly level, very poorly drained soil
is in depressions or basins on valley floors and in low
areas bordering lakes. It is frequently ponded by water
from a very high water table. It formed in sandy
alluvium. Areas range from 5 to 50 acres in size.

Typically, the surface layer is dark gray, very friable
loamy fine sand about 6 inches thick. The transition

51

layer is light brownish gray, mottled, very friable loamy
fine sand about 4 inches thick. The underlying material
to a depth of 60 inches or more is light gray, mottled
fine sand. The profile is stratified with lighter or darker
colored material. In places the surface layer is fine
sandy loam or loam.

Included with this soil in mapping are small areas of
Tryon soils. These soils are slightly higher on the
landscape than the Marlake soil and have a lower
seasonal high water table. Also included are a few
small lakes and some areas where the soils are
affected with salts and alkali. Included areas make up 5
to 10 percent of the unit.

Permeability is rapid in the Marlake soil, and the
available water capacity is low. The content of organic
matter is high. Runoff is ponded. The seasonal high
water table is 2 feet above the surface in wet years and
is within a depth of 1 foot in dry years. This soil is
covered with water for most of the growing season.

This soil is used as wildlife habitat. 1t is too wet for
use as cropland, hayland, or range. The vegetation that
grows on this soil is coarse and is not palatable to
livestock. It consists mainly of cattails, rushes,
arrowheads, willows, and other water-tolerant plants.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks because of the wetness caused
by the high water table. A few areas can be used for
the trees and shrubs that enhance recreational areas
and wildlife habitat if suitable species are hand planted
or other special management is applied.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the ponding. A suitable
alternative site is needed. Constructing roads on
suitable, well compacted fill material, above the level of
ponding and providing adequate roadside ditches and
culverts help to prevent the road damage caused by
ponding.

The land capability unit is VIliw-7; windbreak
suitability group 10. No range site is assigned.

Or—Ord very fine sandy loam, 0 to 2 percent
slopes. This deep, nearly level, somewhat poorly
drained soil formed in stratified aliuvium on bottom land.
It is subject to rare flooding. Areas range from 10 to
more than 200 acres in size.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 5 inches thick. The
subsurface layer also is grayish brown, very friable very
fine sandy loam about 5 inches thick. The transition
layer is light gray, mottled, very friable very fine sandy
loam about 5 inches thick. The underlying material to a
depth of 60 inches or more is light gray. It is mottled
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fine sandy loam in the upper part, mottied loamy fine
sand in the next part, and fine sand in the lower part.
Lime is at the surface. The soil has strata of finer or
coarser textured material in the lower part. In places the
surface layer is loam, fine sandy loam, or loamy very
fine sand. In a few areas the underlying material is silty.

Included with this soil in mapping are small areas of
Bolent, Cozad, and Ipage soils. Bolent soils are in
positions on the landscape similar to those of the Ord
soil. They have more sand than the Ord soil. Cozad and
Ipage soils are higher on the landscape than the Ord
soil. Cozad soils are well drained. Ipage soils are
moderately well drained. Also included are a few
strongly alkaline areas. Included soils make up 5 to 15
percent of the unit.

Permeability is moderately rapid in the Ord soil, and
the available water capacity is moderate. The content of
organic matter is moderately low. Runoftf is slow. The
water intake rate is moderately high. The seasonal high
water table is at a depth of about 1.5 feet in wet years
and about 3.5 feet in dry years.

Most of the acreage of this soil is used for dryland
crops. The rest supports native grasses and is used for
grazing or hay.

If used for dryland farming, this soil is suited to corn,
alfalfa, sorghum, small grain, and introduced grasses.
Wetness caused by the high water table can delay
tillage in the spring. A conservation tillage system, such
as disking or chiseling, that keeps crop residue on the
surface helps to control soil blowing. Returning crop
residue to the soil helps to maintain the content of
organic matter and improves fertility.

If irrigated. this soil is suited to corn, sorghum,
alfalfa, small grain, and introduced grasses. A sprinkler
system is the best method of irrigation. Land leveling
may be needed if a gravity system is used. Tiling is
normally not required in irrigated areas, but the water
table can be a problem in the spring and in other wet
periods. Keeping crop residue on the surface helps to
control soil blowing.

This soil is suited to range and native hay.
Continuous heavy grazing by livestock or improper
haying methods reduce the extent of the protective
plant cover and cause the native plants to deteriorate. If
the surface is wet, overgrazing can cause surface
compaction and the formation of small mounds, which
make grazing or harvesting for hay difficult. Proper
grazing use, timely deferment of grazing or haying, and
restricted use during wet periods help to keep the
native plants in good condition.

This soil is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
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can withstand the seasonal high water table.
Establishing seedlings can be difficult during wet years.
Tilling the soil and planting the seedlings may not be
possible until the soil has begun to dry. Weeds and
undesirable grasses between the tree rows can be
controlled by cultivating with conventional equipment.
Plant competition in the tree rows can be controlled by
applications of the appropriate herbicides.

The hazard of flooding should be considered if this
soil is used as a site for sanitary facilities or dwellings.
Septic tank absorption fields should be constructed on
fill material that raises them a sufficient distance above
the seasonal high water table. This soil readily absorbs
but does not adequately filter the effluent. The poor
filtering capacity can result in pollution of the
underground water supplies. The sides of shallow
excavations can cave in unless they are shored.
Constructing dwellings on raised, well compacted fill
material helps to overcome the wetness caused by the
high water table and helps to prevent the damage
caused by floodwater. The damage to roads caused by
frost action can be minimized by a good surface
drainage system and by a gravel moisture barrier in the
subgrade. Crowning the road by grading and
constructing adequate roadside ditches help to provide
the needed surface drainage.

The land capability units are llw-4, dryland, and
Ilw-8, irrigated; Subirrigated range site; windbreak
suitability group 28S.

Pb—Pits and dumps. This map unit occurs mainly
as mounds of gravel, sand, and overburden and the
adjacent pits. It is on the stream terraces and bottom
land along the North Loup and Calamus Rivers. Most of
the pits contain water, which is generally 5 to 10 feet
below the surface of the surrounding land. Roads and
loading facilities are in most areas. The sand and gravel
are stockpiled for use in construction. The mounds
generally support no vegetation. In areas that are no
longer mined, however, some weeds and grasses have
become established. Areas range from about 5 to 25
acres in size.

Typically, the material in this unit consists of sand
and gravel. it has been mixed through mining activities.
A soil profile has not developed.

Permeability is rapid or very rapid. The content of
organic matter and natural fertility are very low. Runoff
is very slow.

Most areas are commercially mined for sand and
gravel. A few areas in abandoned pits are used as sites
for dwellings. The water-filled pits are used as
recreation areas and as habitat for wetland wildlife.
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This unit is not suited to farming, range, windbreaks,
or other agricultural uses. Vegetation gradually
becomes established in areas that are no longer mined.
Native grasses that can withstand droughty conditions
and very sandy material can be seeded. A muich of
crop residue is needed to control soil blowing and
conserve moisture in areas seeded to grass.

Trees that can withstand droughty conditions can be
planted by hand in scattered areas. They can survive
only if special management is applied after planting. A
native grass cover can protect the seedlings from
windblown sand. Supplemental water may be needed
where trees are newly planted. In areas around
dwellings, establishing grasses, trees, and shrubs is
difficult because of the droughtiness, the very low
fertility, and the very low content of organic matter.

The material in this unit absorbs but does not
adequately filter the effluent in septic tank absorption
fields. The poor filtering capacity can result in the
pollution of the underground water supplies. A better
suited site is needed. The sides of shallow excavations
can cave in unless they are temporarily shored. On
sites for dwellings, raised, well compacted fill material
may be needed to overcome the wetness caused by the
seasonal high water table. Local roads can be
constructed, but establishing vegetation is difficult
unless the roadbank is topdressed with topsoil.

The land capability unit is Vills-8, dryland; windbreak
suitability group 10. No range site is assigned.

SmB—Simeon sand, 0 to 3 percent slopes. This
deep. nearly level and very gently sloping, excessively
drained soil is on stream terraces. It formed in sandy
alluvium and outwash. Areas range from 40 to 180
acres in size.

Typically, the surface layer is grayish brown, loose
sand about 6 inches thick. The transition layer is brown,
loose sand about 4 inches thick. The upper part of the
underlying material is pale brown and very pale brown
sand. The lower part to a depth of 60 inches or more is
white, stratitied sand and coarse sand. The content of
gravel in the underlying material is about 3 percent. In
some areas the surface layer is loamy fine sand or
loamy sand. In other areas it is dark and is more than
10 inches thick.

Included with this soil in mapping are small areas of
Boelus, Ipage, and Valentine soils. Boelus soils are
loamy in the lower part of the subsoil. They are slightly
higher on the landscape than the Simeon soil. Ipage
and Valentine soils are fine sand throughout. Ipage
soils are moderately well drained and are in the lower
areas. Valentine soils are in the higher areas. Included
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soils make up 5 to 15 percent of the unit.

Permeability is rapid in the Simeon soil. The
available water capacity and the content of organic
matter are low. Runoff is slow. The water intake rate is
very high. Moisture is released readily to plants, but
much of it is lost through deep percolation.

Most areas support native grasses and are used for
grazing. A small acreage is used as irrigated cropland.
This soil is not suited to dryland farming because of
droughtiness and a severe hazard of soil blowing.

If irrigated, this soil is poorly suited to corn, sorghum,
and alfalfa. 1t is not suited to gravity irrigation because
of the very high water intake rate. A sprinkler system is
the best method of irrigation. Frequent, light
applications of water are needed to minimize the
leaching of plant nutrients. Soil blowing is a serious
hazard unless the surface is protected by crops or crop
residue. Close-growing crops and a system of
conservation tillage that keeps crop residue on the
surface help to control soil blowing and conserve
moisture. Adding barnyard manure improves fertility and
increases the content of organic matter.

In the areas of this soil used as range, the climax
vegetation is dominantly blue grama, needleandthread,
prairie sandreed, sand bluestem, and clubmoss. These
species make up 70 percent or more of the total annual
forage. Sand dropseed, hairy grama, little bluestem,
and forbs make up the rest. If the range is subject to
continuous heavy grazing, sand bluestem, little
bluestem, and prairie sandreed decrease in abundance
and are replaced by hairy grama, blue grama, sand
dropseed, needleandthread, sedges, and forbs. If
overgrazing continues for many years, hairy grama,
blue grama, sedges, clubmoss, common pricklypear,
brittle pricklypear, fringed sagewort, and other forbs
dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is 0.6 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing helps to maintain
or improve the range condition. A planned short period
of heavy grazing during the grazing season or
deferment of grazing in 2 years out of 3 helps to retain
little bluestem and prairie sandreed in the plant
community. Properly located fences, livestock water,
and salting facilities can result in a more uniform
distribution of grazing.

If properly managed, a cover of range plants is very
effective in controlling soil blowing. The low available
water capacity is a limitation. The amount of forage
produced varies, depending on the frequency and
amount of seasonal rainfall. Areas of abandoned
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cropland shouid be reseeded to a suitable grass
mixture.

This soil is generally unsuited to the trees or shrubs
grown as windbreaks and as plantings that enhance
recreational areas or wildlife habitat. Onsite
investigation may identify areas where trees and shrubs
can be grown. Special management is needed in these
areas.

This soil is suitable as a site for dwellings and roads.
It readily absorbs but does not adequately filter the
effluent in septic tank absorption fields. The poor
filtering capacity can result in pollution of the
underground water supplies. The sides of shallow
excavations can cave in unless they are temporarily
shored.

The land capability units are Vis-4, dryland, and
IVs-14, irrigated; Shallow to Gravel range site;
windbreak suitability group 10.

SmF—Simeon sand, 3 to 30 percent slopes. This
deep, gently sloping to steep, excessively drained soil is
on the terrace breaks along the North Loup and
Calamus Rivers. It formed in sandy alluvium and
outwash. Areas range from 10 to 80 acres in size.

Typically, the surface layer is grayish brown, loose
sand about 4 inches thick. The transition layer is light
brownish gray, loose sand about 3 inches thick. The
underlying material extends to a depth of 60 inches or
more. It is light brownish gray and white sand in the
upper part and white coarse sand in the lower part. The
content of gravel in the underlying material is about 10
percent. In some places the surface layer is loamy fine
sand, loamy sand, or fine sand. In other places the
content of gravel in the underlying material is more than
15 percent.

Included with this soil in mapping are small areas of
Boelus and Valentine soils. Boelus soils are in
landscape positions similar to those of the Simeon soil.
They have loamy material in the lower part. Valentine
soils are in the higher landscape positions. They are
fine sand throughout. Included soils make up 5 to 15
percent of the unit.

Permeability is rapid in the Simeon soil. The
available water capacity and the content of organic
matter are low. Runoff is slow or medium. Rainfall is
readily absorbed by this soil, but much of it is lost
through deep percolation.

Most of the acreage supports native grasses and is
used for grazing. This soil is not suited to dryland or
irrigated crops because the slopes are too steep and
grosive.

This soil is suited to range. The climax vegetation is
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dominantly blue grama, needleandthread, sand
blugstem, prairie sandreed, and clubmoss. These
species make up 70 percent or more of the total annual
forage. Sand dropseed, hairy grama, little bluestem,
and forbs make up the rest. If the range is subject to
continuous heavy grazing, sand bluestem, little
bluestem, and prairie sandreed decrease in abundance
and are replaced by hairy grama, blue grama, sand
dropseed, needleandthread, and sedges. If overgrazing
continues for many years, hairy grama, blue grama,
sedges, clubmoss, common pricklypear, brittle
pricklypear, fringed sagewort, and other forbs dominate
the site.

If the range is in excellent condition, the suggested
initial stocking rate is 0.6 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing helps to maintain
or improve the range condition. A planned short period
of heavy grazing during the grazing season or
deferment of grazing in 2 years out of 3 helps to retain
little bluestem and prairie sandreed in the plant
community. Properly located fences, livestock water,
and salting facilities can result in a more uniform
distribution of grazing.

If properly managed, a cover of range plants is very
effective in controlling soil blowing and water erosion.
The low available water capacity is a limitation. The
amount of forage produced varies, depending on the
frequency and amount of seasonal rainfall. Areas of
abandoned cropland should be reseeded to a suitable
grass mixture.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks and to plantings that enhance
recreation areas and wildlife habitat., The slope and the
low available water capacity are severe limitations.
Onsite investigation is needed to identify any small
areas that are suitable for windbreaks.

This soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in pollution of the
ground water supplies. Land shaping and installing the
absorption field on the contour help to ensure that the
system operates properly. A suitable alternative site is
needed in areas where the slopes exceed 15 percent.
The sides of shallow excavations ¢can cave in unless
they are shored. Dwellings should be designed so that
they conform to the natural slope of the land, or the sail
should be graded. Cutting and filling are needed to
provide a suitable grade for roads.

The land capability unit is Vis-4, dryland; Shallow to
Gravel range site; windbreak suitability group 10.
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To—Tryon loamy fine sand, 0 to 2 percent slopes.
This deep, nearly level, poorly drained soil is in sandhill
valleys. It is subject to rare flooding. It formed in sandy
eolian and alluvial material. Areas range from 20 to
more than 500 acres in size.

Typically, the surface layer is dark gray, very friable
loamy fine sand about 5 inches thick. The transition
layer is light brownish gray, mottied loose fine sand
about 5 inches thick. The underlying material to a depth
of 80 inches or more is mottled fine sand. It is very pale
brown in the upper part and light gray in the lower part.
In some of the low areas and drainageways, water
stands on the surface for a few days in the spring and
in other wet periods.

Included with this soil in mapping are small areas of
Els and Marlake soils. Els soils are higher on the
landscape than the Tryon soil and are somewhat poorly
drained. Marlake soils are in the lower areas and are
covered by water during most of the growing season.
Included soils make up 10 to 15 percent of the unit.

Permeability is rapid in the Tryon soil, and the
available water capacity is low. The content of organic
matter is high. Runoff is very slow. The seasonal high
water table is at the surface in wet years and is within a
depth of about 1.5 feet in dry years.

Nearly all of the acreage supports native grasses and
is used for grazing or hay. This soil is too wet for use
as cropland.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly big bluestem,
indiangrass, prairie cordgrass, and switchgrass. These
species make up 60 percent or more of the total annual
forage. Plains bluegrass, slender wheatgrass, sedges,
forbs. and rushes make up the rest. Introduced grasses,
such as timothy, redtop, and creeping foxtail also may
be part of the plant community. If the range is subject to
continuous heavy grazing or improperly harvested for
hay. big bluestem, prairie cordgrass, switchgrass, and
indiangrass decrease in abundance and are replaced by
slender wheatgrass, western wheatgrass, plains muhly,
and sedges. Timothy, redtop, and clover also increase.
lf overgrazing or improper haying continues for many
years. bluegrass, western wheatgrass, foxtail barley,
sedges, rushes, and forbs dominate the site. When the
surface is wet, overgrazing and the use of heavy
machinery cause surface compaction and the formation
of small mounds and ruts, which hinder grazing and
haying.

[f the range is in excellent condition, the suggested
initial stocking rate is 1.9 animal unit months per acre.
A planned grazing system that includes proper grazing
use, timely deferment of grazing and haying, and
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restricted use during very wet periods helps to maintain
or improve the range condition. This soil is generally the
first to be overgrazed in a pasture that includes better
drained, sandy soils. Properly located fences, livestock
water, and salting facilities can result in a more uniform
distribution of grazing.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. Large
meadows can be divided into three sections and the
sections mowed in rotation. The order in which the
sections are mowed should be changed in successive
years. After the ground is frozen, livestock can graze
without damaging the meadows. They should be
removed in the spring, before the ground thaws and the
water table reaches a high level.

This soil is suited to the trees and shrubs grown as
windbreaks. The only suitable species are those that
can withstand a high water table. Tilling the soil and
planting the trees in the spring may not be possible until
the water table drops and the soil begins to dry out.
Weeds and undesirable grasses can be controlled by
cultivating with conventional equipment when the water
table is at its lowest level.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the wetness and the flooding. A
suitable alternative site is needed. The sides of shaliow
excavations can cave in unless they are shored. The
shoring should be done during a dry period.
Constructing roads on suitable, well compacted fill
material and providing adequate roadside ditches and
culverts help to prevent road damage caused by
wetness.

The land capability unit is Vw-7, dryland; Wet
Subirrigated range site; windbreak suitability group 2D.

Tp—Tryon loamy fine sand, wet, 0 to 2 percent
slopes. This deep, nearly level, very poorly drained soil
formed in sandy eolian and alluvial material on valley
floors in the sandhills. It is subject to rare flooding and
is commonly ponded by water from a very high water
table in the spring and in other wet periods. Areas
range from 10 to 500 acres in size.

Typically, the surface layer is dark gray, very friable
loamy fine sand about 5 inches thick. The transition
layer is light gray, mottled, very friable fine sand about
7 inches thick. The underlying material to a depth of
more than 60 inches is light gray, mottled fine sand. In
some places the surface layer is fine sand. In other
places the soil is dark to a depth of 10 inches or more.

Included with this soil in mapping are small areas of
Els and Marlake soils. Els soils are slightly higher on
the landscape than the Tryon soil and are somewhat
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poorly drained. Marlake soils are lower on the
landscape than the Tryon soil and are wet for longer
periods. Included soils make up 5 to 10 percent of the
unit.

Permeability is rapid in the Tryon soil, and the
available water capacity is low. The content of organic
matter is high. Runoff is very slow or ponded. The
seasonal high water table ranges from 0.5 foot above
the surface in wet years to about 1.0 foot below the
surface in dry years. The soil can be ponded for a week
or more during wet periods.

Most of the acreage is range that is grazed or
harvested for hay. This soil is too wet for cultivation. In
the areas used as range, the climax vegetation is
dominantly prairie cordgrass, bluejoint reedgrass, and
northern reedgrass. These species make up 60 percent
or more of the total annual forage. Siender wheatgrass,
sedges, rushes, and forbs make up the rest. introduced
grasses, such as reed canarygrass and creeping foxtail,
may be part of the plant community in areas managed
as hayland. If the range is subject to continuous heavy
grazing or improperly harvested for hay, prairie
cordgrass, bluejoint reedgrass, northern reedgrass, and
reed canarygrass decrease in abundance and are
replaced by slender wheatgrass, plains bluegrass,
green muhly, sedges, rushes, and forbs. If overgrazing
or improper haying methods continue for many years,
bluegrass. foxtail barley, sedges, rushes, and forbs
dominate the site. When the surface is wet, overgrazing
and the use of heavy machinery can cause surface
compaction and the formation of small mounds and
ruts., which hinder grazing and haying.

In most areas the range is in good range condition.
The suggested initial stocking rate is about 1.5 animal
unit months per acre. This soil generally is grazed in fall
and winter, but it is not grazed during the growing
season. It can produce a high quantity of forage, but the
quality is low. Proper grazing use, timely deferment of
grazing and haying, and restricted use during very wet
periods help to keep the range in good condition.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The hay
grown on this soil, however, is rather coarse.
Interseeding suitable, early maturing, cool-season
grasses can improve the quality of the hay where soil
conditions allow early cutting. In some years the forage
cannot be harvested because of the wetness. After the
ground is frozen, livestock can graze without damaging
the meadows. They should be removed before frost
leaves the ground in the spring and the water table
reaches a high level.

Because of the seasonal high water table, this soil is
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unsuited to the trees and shrubs grown as windbreaks.
A few areas can be used for the trees and shrubs that
enhance recreational areas or wildlife habitat or for
forestation plantings if suitable species are hand
planted or other special management is applied.

This soil is not suitable as a site for sanitary facilities
or dwellings because of the ponding and the flooding. A
suitable alternative site is needed. Constructing roads
on suitable, well compacted fill material above the level
of ponding and providing adequate roadside ditches and
culverts help to prevent the road damage caused by
ponding.

The land capability unit is Vw-7, dryland; Wetland
range site; windbreak suitability group 10.

TsB—Tryon-Els loamy fine sands, 0 to 2 percent
slopes. These deep, nearly level soils are in sandhitl
valleys. They are subject to rare flooding. They formed
in sandy eolian and alluvial material. The poorly drained
Tryon soil is in swales. The somewhat poorly drained
Els soil is in the slightly higher areas. Areas of this unit
range from 40 to more than 500 acres in size. They are
50 to 65 percent Tryon soil and 30 to 45 percent Els
soil. The two soils occur as areas so intricately mixed
that separating them in mapping is not practical.

Typically, the Tryon soil has a surface layer of dark
gray, very friable loamy fine sand about 5 inches thick.
The transition layer is gray, mottled, very friable loamy
fine sand about 4 inches thick. The underlying material
to a depth of 60 inches or more is light gray, mottled
fine sand. In some areas the surface layer is fine sandy
loam or loamy sand. In places the surface soil is more
than 10 inches thick. In some of the low areas and
drainageways, water stands on the surface for a few
days in the spring and in other wet periods.

Typically, the Els soil has a surface layer of dark
gray, very friable loamy fine sand about 6 inches thick.
The underlying material to a depth of 60 inches or more
is mottled fine sand. It is light brownish gray in the
upper part and white in the lower part. In some places
the surface layer is loamy sand or sandy loam. In other
places the surface soil is more than 10 inches thick.

Included with these soils in mapping are small areas
of Ipage and Marlake soils. Ipage soils are higher an
the landscape than the Tryon and Els soils and are
moderately well drained. Marlake soils are lower on the
landscape than the Tryon soil and are wet for tonger
periods. Included soils make up 5 to 15 percent of the
unit.

Permeability is rapid in the Tryon and Els sails, and
the available water capacity is low. The content of
organic matter is high in the Tryon soil and moderately
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low in the Els soil. Runoff is very slow on the Tryon soil
and slow on the Els soil. The seasonal high water table
in the Tryon soil is at the surface in wet years and is
within a depth of about 1.5 feet in dry years. The
seasonal high water table in the Els soil is at a depth of
about 1.5 feet in'wet years and 3.0 feet in dry years.

Most of the acreage supports native grasses and is
used as range or hayland. This unit is not suitable for
use as cropland because the Tryon soil is too wet.

In the areas of this unit used as range or hayland,
the climax vegetation on the Tryon soil is dominantly
big bluestem, switchgrass, prairie cordgrass, and
indiangrass. These species make up 60 percent or
more of the total annual forage on this soil. Plains
bluegrass, slender wheatgrass, sedges, rushes, and
forbs make up the rest. The climax vegetation on the
Els soil is dominantly big bluestem, little bluestem,
indiangrass, and switchgrass. These species make up
85 percent or more of the total annual forage on this
soil. Prairie cordgrass, sedges, and forbs make up the
rest.

If the range is subject to continuous heavy grazing or
improperly harvested for hay, big bluestem, prairie
cordgrass, switchgrass, and indiangrass decrease in
abundance on the Tryon soil and are replaced by
slender wheatgrass, western wheatgrass, plains muhly,
and sedges. Big bluestem, little bluestem, indiangrass,
and switchgrass decrease in abundance on the Els soil
and are replaced by sideoats grama, western
wheatgrass. bluegrass, foxtail barley, green muhly,
sedges, and rushes. If overgrazing continues for many
years, bluegrass, western wheatgrass, foxtail barley,
purple lovegrass, clover, sedges, rushes, and weeds
dominate the site. During wet periods overgrazing and
the use of heavy machinery can cause surface
compaction and the formation of small mounds and
ruts, which make grazing or harvesting for hay difficuit.

If the range is in excellent condition, the suggested
initial stocking rate is 1.9 animal unit months per acre
on the Tryon soil and 1.7 animal unit months per acre
on the Els soil. The stocking rate is determined by the
percentage of each soil in the pasture. A planned
grazing system that includes proper grazing use, timely
deferment of grazing or haying, and restricted use
during very wet periods helps to maintain or improve
the range condition.

If these soils are used as hayland, mowing should be
regulated so that the grasses remain vigorous. Large
meadows can be divided into three sections and the
sections mowed in rotation. The order in which they are
mowed should be changed each year. After the ground
is frozen, livestock can graze without damaging the
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meadows. They should be removed in the spring,
before the ground thaws and the water table in the
Tryon soil reaches a high level.

These soils are suited to the trees and shrubs grown
as windbreaks. Onsite investigation is needed to identify
the best suited areas. The only suitable species are
those that can withstand the high water table.
Establishing seedlings can be difficult during wet years.
Tilling of the soil and planting the trees may not be
possible until the water table drops and the soil begins
to dry out. Weeds and undesirable grasses can be
controlled by cultivating with conventional equipment
and by timely applications of approved herbicide.

The Tryon soil is not suitable as a site for sanitary
facilities or dwellings because of the wetness and the
flooding. In areas of the Els soil, septic tank absorption
fields should be constructed on fill material that raises
them a sufficient distance above the seasonal high
water table. This soil readily absorbs but does not
adequately filter the effluent. The poor filtering capacity
can result in pollution of the underground water
supplies. The sides of shallow excavations in these
soils can cave in unless they are shored. The shoring
should be done during a dry period. Constructing
dwellings on raised, well compacted fill material helps to
overcome the wetness caused by the high water table
in the Els soil. Constructing roads on suitable, well
compacted fill material and providing adequate roadside
ditches and culverts help to prevent the road damage
caused by floodwater and wetness. The damage
caused by frost action can be minimized by a good
surface drainage system and by a gravel moisture
barrier in the subgrade. Crowning the roads by grading
and constructing adequate roadside ditches help to
provide the needed surface drainage.

The land capability unit is Vw-7, dryland. The Tryon
soil is in the Wet Subirrigated range site and windbreak
suitability group 2D. The Els soil is in the Subirrigated
range site and windbreak suitability group 2S.

TtB—Tryon-Ipage complex, 0 to 3 percent slopes.
These deep soils are in sandhill valleys. They formed in
sandy eolian material and sandy alluvium. The nearly
level, poorly drained Tryon soil is in swales. It is subject
to rare flooding. The very gently sloping, moderately
well drained Ipage soil is on low ridges. Areas range
from 10 to 100 acres in size. They are 50 to 65 percent
Tryon soil and 25 to 40 percent Ipage soil. The two
soils occur as areas so intricately mixed that separating
them in mapping is not practical.

Typically, the Tryon soil has a surface layer of dark
gray, very friable loamy fine sand about 4 inches thick.
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The transition layer is grayish brown, mottled, loose fine
sand about 7 inches thick. The underlying materia! to a
depth of 60 inches or more is light gray and light
brownish gray. mottled fine sand. In some areas the
surface layer is fine sandy loam or sandy loam. In other
areas the surface soil is more than 10 inches thick. In
low areas water stands on the surface for a few days in
the spring and in other wet periods.

Typically, the Ipage soil has a surface layer of
grayish brown, loose fine sand about 6 inches thick.
The transition layer is light brownish gray, loose fine
sand about 5 inches thick. The underlying material to a
depth of 60 inches or more is pale brown and very pale
brown fine sand. It has mottles below a depth of 34
inches. In some areas the surface layer is loamy fine
sand or loamy sand. In a few areas the surface soil is
moere than 10 inches thick.

Included with these soils in mapping are small areas
of Els, Marlake, and Valentine soils. Els soils are
between the Tryon and Ipage soils on the landscape.
They are somewhat poorly drained. Marlake soils are in
the lowest positions on the landscape and are wet for
longer periods than the Tryon and Ipage soils. Valentine
soils are in the higher positions on the [andscape and
are excessively drained. Included soils make up 5 to 15
percent of the unit.

Permeability is rapid in the Tryon and Ipage soils,
and the available water capacity is low. The content of
organic matter is high in the Tryon soil and low in the
Ipage soil. Runoff is very slow on the Tryon soil and
slow on the Ipage soil. The seasonal high water table in
the Tryon soil is at the surface in wet years and is
within a depth of 1.5 feet in dry years. The seasonal
high water table in the Ipage soil is at a depth of about
3.0 feet in wet years and 6.0 feet in dry years.

Most of the acreage supports native grasses and is
used as range or hayland. This unit is not suitable for
use as cropland because the Tryon soil is too wet and
soil blowing is a hazard on the Ipage soil.

In the areas used as range or hayland, the climax
vegetation on the Tryon soil is dominantly big bluestem,
switchgrass, prairie cordgrass, and indiangrass. These
species make up 80 percent or more of the total annual
forage on this soil. Plains bluegrass, slender
wheatgrass, sedges, and forbs make up the rest. The
climax vegetation on the Ipage soil is dominantly sand
bluestem, little bluestem, prairie sandreed,
needleandthread, and switchgrass. These species make
up 75 percent or more of the total annual forage on this
soil. Blue grama, sedges, indiangrass, prairie junegrass,
bluegrass, and forbs make up the rest.

If the range is subject to continuous heavy grazing or
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improperly harvested for hay, big biuestem, prairie
cordgrass, switchgrass, and indiangrass decrease in
abundance on the Tryon soil and are replaced by
slender wheatgrass, western wheatgrass, plains muhly,
and sedges. Sand bluestem, little bluestem,
indiangrass, and switchgrass decrease in abundance on
the Ipage soil and are replaced by prairie sandreed,
needleandthread, blue grama, sand dropseed, sedges,
and forbs. If overgrazing continues for many years,
bluegrass, western wheatgrass, blue grama, sand
dropseed, needleandthread, Scribner panicum, sedges,
and weeds dominate the site. When the surface of the
Tryon soil is wet, overgrazing and the use of heavy
machinery can cause surface compaction and the
formation of small mounds and ruts, which make
grazing or harvesting for hay difficult.

If the range is in excellent condition, the suggested
initial stocking rate is 1.9 animal unit months per acre
on the Tryon soil and 1.0 animal unit month per acre on
the Ipage soil. The stocking rate is determined by the
percentage of each soil in the pasture. A planned
grazing system that includes proper grazing use, timely
deferment of grazing or haying, and restricted use
during very wet periods helps to maintain or improve
the range condition.

If these soils are used as hayland, mowing should be
regulated so that the grasses remain vigorous. Mowing
should be done just before the dominant grasses reach
the boot stage and should be avoided between the boot
stage and seed maturity. Large meadows can be
divided into three sections and the sections mowed in
rotation. The order in which the sections are mowed
should be changed in successive years. On the Ipage
soil hay should be harvested only every other year.
After the ground is frozen, livestock can graze without
damaging the meadows. They should be removed in
the spring, before the ground thaws and the water table
in the Tryon soil reaches a high level.

These soils are suited to the trees and shrubs grown
as windbreaks. Onsite investigation is needed to identify
the best suited areas. The only suitable species on the
Tryon soil are those that can withstand a high water
table. Establishing seedlings can be difficult during wet
years. Tilling the soil and planting the trees may not be
possible until the water table drops and the sail begins
to dry out. The Ipage soil is so loose that the trees
should be planted in shallow furrows dug with as little
surface disturbance as possible. Maintaining strips of
sod or other vegetation between the tree rows helps to
control soil blowing. Young seedlings can be damaged
by high winds and covered by drifting sand. Weeds and
undesirable grasses can be controlled by timely
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cultivation with conventional equipment or by
applications of approved herbicide.

The Tryon soil is generally not suitable as a site for
sanitary facilities or dwellings because of the wetness
and the flooding. A suitable alternative site is needed.
The Ipage soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in pollution of the
underground water supplies. The sides of shallow
excavations in these soils can cave in unless they are
shored. The shoring should be done during a dry
period. Dwellings with basements can be constructed
on the Ipage soil. They should be built on raised, well
compacted fill material, which can increase the depth to
the seasonal high water table. Constructing roads on
suitable, well compacted fill material and providing
adequate roadside ditches and culverts help to prevent
the damage caused by wetness in the Tryon soil. The
damage caused by frost action can be minimized by a
good surface drainage system and by a gravel moisture
barrier in the subgrade. Crowning the road by grading
and constructing adequate roadside ditches help to
provide the needed surface drainage.

The land capability unit is Vw-7, dryland. The Tryon
soil is in the Wet Subirrigated range site and windbreak
suitability group 2D. The Ipage soil is in the Sandy
Lowland range site and windbreak suitability group 7.

UbD2—Uly silt loam, 6 to 11 percent slopes,
eroded. This deep, strongly sloping, well drained soil is
on side slopes and ridgetops in the uplands. It formed
in loess. The original surface layer has been partially or
completely removed by water erosion. In some areas
tilage has mixed the remaining surface layer with the
upper part of the subsoil. Areas range from 5 to 50
acres in size.

Typically. the surface layer is dark grayish brown,
very friable silt loam about 6 inches thick. The subsoil is
light brownish gray, very friable silt loam about 15
inches thick. The underlying material to a depth of 60
inches or more is very pale brown, calcareous silt toam.
In places the surface layer is silty clay loam. In some
areas. the upper layers have been removed by erosion
and the calcareous underlying material is exposed. in
areas of native grass, the surface layer is thicker and
darker.

Included with this soil in mapping are small areas of
Coly and Hobbs soils. Coly soils are in landscape
positions similar to those of the Uly soil. They are
calcareous at the surface. Hobbs soils are on bottom
land along drainageways. They are stratified. Included
soils make up 5 to 15 percent of the unit.
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Permeability is moderate in the Uly soil, and the
available water capacity is high. The organic matter
content is moderately low. Runoff is medium. The water
intake rate is moderate.

Most of the acreage of this soil is farmed. Some
areas that formerly were farmed have been reseeded to
native or introduced grasses and are used as range or
hayland.

If used for dryland farming, this soil is poorly suited
to corn, sorghum, wheat, and alfalfa. Water erosion is a
severe hazard. Terraces, contour farming, and a
conservation tillage system that keeps crop residue on
the surface help to control water erosion. Returning
crop residue to the soil and applying barnyard manure
help to increase the content of organic matter and
improve fertility and tiith.

If irrigated, this soil is poorly suited to alfalfa,
sorghum, introduced grasses, and corn. A sprinkler
system is the best method of irrigation. Application of
irrigation water is critical on this soil. If center-pivot
irrigation systems are used, erosion and the formation
of small gullies can be problems in the wheel tracks.
Adjusting the application rate to the moderate intake
rate of the soil allows most of the water to be absorbed
and helps to reduce the runoff rate. Water erosion is a
severe hazard. Terraces, contour farming, and
conservation tillage practices that leave crop residue on
the surface help to control erosion. Including close-
growing crops, such as alfalfa, in the cropping
sequence helps to control erosion. Returning crop
residue to the soil increases the content of organic
matter and improves fertility.

This soil is suited to range. A cover of range plants is
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or improper haying methods
reduce the extent of the protective plant cover and
cause the native plants to deteriorate. It also can result
in water erosion and soil blowing. Proper grazing use,
timely deferment of grazing or haying, and a planned
grazing system help to keep the native plants in good
condition. Range seeding may be needed to stabilize
severely eroded cropland.

This sail is suited to the trees and shrubs grown as
windbreaks. Water erosion is a severe hazard. Planting
the trees on the contour and terracing help to control
erosion. Irrigation can provide the supplemental
moisture needed during periods of low rainfail. Weeds
and undesirable grasses can be controlled by cultivation
with conventional equipment or by applications of
approved herbicide.

If this soil is used as a site for septic tank absorption
fields, the slope is a limitation. Installing the absorption
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fields on the contour helps to ensure that the system
operates properly. Dwellings should be designed so that
they conform to the natural slope of the land, or the soil
should be graded. Roads should be designed so that
the surface pavement and base material are thick
enough to compensate for the low strength of the soil.
Providing coarse grained base material helps to ensure
better performance.

The land capability units are IVe-8, dryland, and
IVe-6, irrigated; Silty range site; windbreak suitability
group 3.

UbE—Uly silt loam, 11 to 17 percent slopes. This
deep. moderately steep, well drained soil is on
ridgetops and side slopes in the uplands. It formed in
loess. Areas range from 10 to more than 100 acres in
size.

Typically, the surface layer is dark grayish brown,
very friable silt loam about 12 inches thick. The subsoil
is very friable silt loam about 22 inches thick. It is
grayish brown in the upper part and light brownish gray
in the lower part. The underlying material to a depth of
60 inches or more is very pale brown, calcareous silt
loam. In some areas the surface soil is more than 20
inches thick. In other areas the surface layer is very fine
sandy loam. In places lime is below a depth of 40
inches.

Included with this soil in mapping are smal! areas of
Coly and Hobbs soils. Coly soils are in positions on the
landscape similar to those of the Uly soil. They have
carbonates at the surface. Hobbs soils are on bottom
land along drainageways. They are stratified. Included
soils make up 10 to 15 percent of the unit.

Permeability is moderate in the Uly soil, and the
available water capacity is high. The content of organic
matter is moderate. Runoff is rapid.

Nearly all of the acreage supports native grasses and
is used for grazing. A few areas are used as hayland.
Most areas that formerly were farmed have been
reseeded to grass or allowed to reseed naturally. This
soil is not suited to dryland or irrigated crops because
of the slope and a severe hazard of water erosion.

In the areas of this soil used as range, the climax
vegetation is dominantly big bluestem, little bluestem,
sideoats grama, blue grama, and western wheatgrass.
These species make up 80 percent or more of the total
annual forage. Needleandthread, tall dropseed, sedges,
annua! grasses, and forbs make up the rest. If the
range is subject to continuous heavy grazing, big
bluestem and little bluestem decrease in abundance
and are replaced by blue grama, needleandthread,
plains muhly, tall dropseed, western wheatgrass, and
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forbs. If overgrazing continues for many years, the
native grasses lose vigor and are unable to stabilize the
site. As a result, water erosion is excessive.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing and haying helps
to maintain or improve the range condition. Properly
located fences, livestock water, and salting facilities can
result in a more uniform distribution of grazing. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range. In
areas where gullies have formed because of severe
water erosion, land shaping or other mechanical
practices may be needed to smooth and stabilize the
site before it is seeded. In some areas brush control is
needed.

This soil is suited to the trees and shrubs grown as
windbreaks. Water erosion and drought are the main
hazards. Planting the trees on the contour and terracing
help to control water erosion. Supplemental water can
be provided by irrigation during dry periods. Weeds and
undesirable grasses, which compete with the trees for
moisture, can be controlled by cultivation with
conventional equipment or by timely applications of
approved herbicide.

If this soil is used as a site for septic tank absorption
fields, the slope is a limitation. Land shaping and
installing the absorption field on the contour help to
ensure that the system operates properly. Dwellings
should be designed so that they conform to the natural
slope of the land, or the soil should be graded. Roads
should be designed so that the surface pavement and
base material are thick enough to compensate for the
low strength of the soil. Providing coarse grained base
material helps to ensure better performance. Cutting
and filling are needed to provide a suitable gradient for
the roads.

The land capability unit is Vle-1, dryland,; Silty range
site; windbreak suitability group 3.

VaD—Valentine fine sand, 3 to 9 percent slopes.
This deep, gently sloping and strongly sloping,
excessively drained soil is on hummocky dunes in the
uplands. It formed in sandy eolian material. The slopes
are complex. Areas range from 20 to 500 acres in size.

Typically, the surface layer is grayish brown, loose
fine sand about 6 inches thick. The transition layer is
pale brown, loose fine sand about 3 inches thick. The
underlying material to a depth of 60 inches or more is
very pale brown fine sand. In some places the surface
layer is loamy fine sand, loamy sand, or sand. In other
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places the surface soil is more than 9 inches thick.

Included with this soil in mapping are small areas of
Els, Hersh, and Ipage soils. These soils are lower on
the landscape than the Valentine soil. Els soils are
somewhat poorly drained. Hersh soils contain less sand
than the Valentine soil. Ipage soils are moderately well
drained. Also included are areas where small blowouts
are common and a few small areas where the slope is
less than 3 or more than 9 percent. Included soils make
up 5 to 10 percent of the unit.

Permeability is rapid in the Valentine soil, and the
available water capacity is low. The content of organic
matter also is low. Runoff is slow. The water intake rate
is very high.

Most of the acreage supports native grasses and is
used for grazing and hay. A few areas are used for
irrigated crops. This soil is not suited to dryland crops
because of droughtiness and the hazard of soil blowing.

If irrigated, this soil is poorly suited to corn, alfalfa,
small grain, and introduced grasses. It is too sandy for
gravity irrigation systems. A sprinkler system is the best
methaod of irrigation. Frequent, light applications of
water are needed to minimize the leaching of plant
nutrients. Soil blowing is a severe hazard. Leaving the
maximum amount of crop residue on the surface helps
to control soil blowing and conserves moisture. Adding
barnyard manure helps to increase the content of
organic matter and improves fertility.

In the areas of this soil used as range, the climax
vegetation is dominantly sand bluestem, little bluestem,
prairie sandreed, and needleandthread. These species
make up 70 percent or more of the total annual forage.
Blue grama, switchgrass, sand lovegrass, and forbs
make up the rest. If the range is subject to continuous
heavy grazing, sand bluestem, sand lovegrass, little
bluestem, and switchgrass decrease in abundance and
are replaced by needleandthread, blue grama, sand
dropseed, sedges, sandhill muhly, and forbs. If
overgrazing continues for many years, the native plants
lose vigor and are unable to stabilize the site. As a
result, soil blowing is excessive and blowouts can form.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.8 animal unit month per
acre. A planned grazing system that includes proper
grazing use and timely deferment of grazing or haying
helps to maintain or improve the range condition.
Properly located fences, livestock water, and salting
facilities can result in a more uniform distribution of
grazing.

Areas previously used as cropland should be
reseeded to a suitable grass mixture if they are used as
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range. Shaping, seeding, and mulching hasten the
reclamation of blowouts.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The
forage should be harvested only every other year.
During the following year, the hayland should be used
only as fall or winter range.

This soil is suited to the trees and shrubs grown as
windbreaks. It is so loose, however, that the trees
should be planted in shallow furrows dug with as little
surface disturbance as possible. Young seedlings can
be damaged by high winds and covered by drifting
sand. Maintaining strips of sod or cover crops between
the tree rows help to control soil blowing. Irrigation can
provide supplemental moisture during dry periods.
Weeds and undesirable grasses, which compete with
the trees for moisture, can be controlled by cultivating
with conventional equipment and by applications of
approved herbicide.

This soil generally is suitable as a site for dwellings
and roads. It readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in pollution of the
underground water supplies. The sides of shallow
excavations can cave in unless they are temporarily
shored. Buildings should be designed so that they
conform to the natural slope of the land, or the soll
should be graded.

The land capability units are Vle-5, dryland, and
IVe-12, irrigated; Sands range site; windbreak suitability
group 7.

VaE—Valentine fine sand, rolling. This deep,
excessively drained soil is on dunes in the sandhills. It
formed in sandy eolian material. Slopes generally range
from 9 to 24 percent. Areas range from 40 to more than
1,000 acres in size.

Typically, the surface layer is grayish brown, loose
fine sand about 4 inches thick. The transition layer is
pale brown, loose fine sand about 5 inches thick. The
underlying material to a depth of 60 inches or more is
very pale brown fine sand. In places the surface layer is
loamy fine sand, loamy sand, or sand.

Included with this soil in mapping are small areas of
Els, Gates, Hersh, Ipage, and Tryon soils. These soils
are lower on the landscape than the Valentine soil. Els
and Tryon soils have a seasonal high water table.
Gates and Hersh soils are finer textured than the
Valentine soil. Ipage soils are moderately well drained.
Also included are areas where small blowouts are
common and a few small areas where the slope is more
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than 24 percent. Inciuded soils make up about 15
percent of the unit.

Permeability is rapid in the Valentine soil, and the
available water capacity is low. The content of organic
matter also is low. Runoff is slow or medium.

Most areas support native grasses and are used for
grazing. Some areas are used for hay. This soil is
unsuitable for cropland because it is too droughty and
too steep.

In the areas used as range, the climax vegetation is
dominantly sand bluestem, little bluestem, prairie
sandreed, and needleandthread. These species make
up 70 percent or more of the total annual forage. Blue
grama, switchgrass, sand lovegrass, sedges, and forbs
make up the rest. If the range is subject to continuous
heavy grazing, sand bluestem, sand lovegrass, little
bluestem, and switchgrass decrease in abundance and
are replaced by needleandthread, blue grama, sand
dropseed, sedges, sandhill muhly, annual grasses, and
forbs. If overgrazing continues for many years, the
native plants lose vigor and are unable to stabilize the
site. Under these conditions, soil blowing is excessive
and blowouts can form.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.8 animal unit month per
acre. A planned grazing system that includes proper
grazing use and timely deferment of grazing or haying
helps to maintain or improve the range condition.
Livestock tend to overuse the less sloping areas and
the areas near watering facilities, roads, and trails. The
steeper slopes and the areas away from the watering
facilities may be underused. Properly located fences,
livestock water, and salting facilities can result in a
more uniform distribution of grazing. Areas previously
used as cropland should be reseeded to a suitable
grass mixture. Shaping, seeding, and mulching hasten
the reclamation of blowouts.

If this soil is used as hayland, the forage should be
harvested only every other year. During the following
year, the hayland should be used only as fall or winter
range. Mowing should be regulated so that the grasses
remain vigorous and heaithy.

This soil is suited to the trees and shrubs grown as
windbreaks. It is so loose, however, that the trees
should be planted in shallow furrows with as little
surface disturbance as possible. Young seedings can
be damaged by windblown sand during periods of high
winds. Strips of sod or other vegetation between the
tree rows help to control soil blowing. Supplemental
water is needed during dry periods. Weeds and
undesirable grasses can be hoed by hand or rototilled.
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Also, they can be contiolled by applications of
appropriate herbicides.

This soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in the pollution of
nearby water supplies. Land shaping and installing the
distribution lines on the contour help to ensure that the
absorption field functions properly. The sides of shallow
excavations can cave in unless they are temporarily
shored. Dwellings should be designed so that they
conform to the natural slope of the land, or the site
should be graded to an acceptable gradient. Cutting
and filling are generally needed to provide a suitable
grade for local roads.

The land capability unit is Vle-5, dryland; Sands
range site; windbreak suitability group 7.

VaF—Valentine fine sand, rolling and hilly. This
deep, excessively drained soil is on dunes in the
sandhills. It formed in sandy eolian material. The hilly
areas are very steep and generally are higher than the
rolling areas. The side slopes in most of the hilly areas
have catsteps (fig. 10). Slopes generally range from 9
to 45 percent. Areas range from 60 to several thousand
acres in size. They are 55 to 70 percent rolling
Valentine soil and 30 to 45 percent hilly Valentine soil.

Typically, the surface layer is grayish brown, loose
fine sand about 4 inches thick. The transition layer is
light brownish gray, loose fine sand about 3 inches
thick. The underlying material to a depth of 60 inches or
more is very pale brown fine sand. In a few areas the
surface layer is loamy fine sand.

Included with this soil in mapping are small areas of
Els, Gates, Hersh, Ipage, and Tryon soils. These soils
are lower on the landscape than the Valentine soil. Els
and Tryon soils have a seasonal high water table.
Gates and Hersh soils are finer textured than the
Valentine soil. Ipage soils are moderately well drained.
Also included are areas where small blowouts are
common and a few small areas where the slope is less
than 9 percent. Included soils make up 5 to 10 percent
of the unit.

Permeability is rapid in the Valentine soil, and the
available water capacity is low. The content of organic
matter also is low. Runoff is slow or medium.

Most areas support native grasses and are used as
range. This soil is unsuitable for cropland because of
the steep and very steep slopes.

In the areas of this soil used as range, the climax
vegetation is dominantly sand bluestem, little bluestem,
prairie sandreed, and needleandthread. These species
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Figure 10.—An area of Valentine fine sand, rolling and hilly. The catsteps are characteristic of the hilly part of this unit.

make up 65 percent or more of the total annual forage.
Sand lovegrass, switchgrass, blue grama, sandhill
muhly, annual grasses, and forbs make up the rest. If
the range is subject to continuous heavy grazing, sand
bluestem, little bluestem, sand lovegrass, and
switchgrass decrease in abundance and are replaced
by needleandthread, prairie sandreed, hairy grama,
sand dropseed, sandhill muhly, sedges, and forbs. If
overgrazing continues for many years, the native
grasses lose vigor and are unable to stabilize the site.
As a result, soil blowing is excessive and blowouts can
form.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.8 animal unit month per

acre in the rolling areas and about 0.7 animal unit
month per acre in the hilly areas. The stocking rate
should be determined by onsite evaluation. It varies,
depending on the percentage of the rolling areas and
the percentage of the hilly areas in each pasture. A
planned grazing system that includes proper grazing
use and timely deferment of grazing helps to maintain
or improve the range condition. Properly located fences,
livestock water, and salting facilities can result in a
more uniform distribution of livestock. Livestock cannot
easily cross the very steep slopes. Shaping, seeding,
and mulching hasten the reclamation of blowouts.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks. Onsite investigation is needed to
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identify any small areas that are suitable for
windbreaks. Some areas can be used for the trees and
shrubs that enhance recreation areas or wildlife habitat
if water-tolerant species are planted by hand or other
special management is applied.

This soil readily absorbs but does not adequately
filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in the pollution of
nearby water supplies. Installing the distribution lines on
the contour helps to ensure that the fields function
properly. The sides of shallow excavations can cave in
unless they are temporarily shored. Dwellings should be
designed so that they conform to the natural slope of
the land, or the soil should be graded. Cutting and filling
are needed to provide a suitable grade for roads.

The land capability unit is Vlle-5, dryland; windbreak
suitability group 10. The rolling part is in the Sands
range site, and the hilly part is in the Choppy Sands
range site.

VeB—Valentine loamy fine sand, 0 to 3 percent
slopes. This deep, nearly level and very gently sloping,
excessively drained soil formed in sandy eolian material
on uplands. Individual areas range from 40 to more
than 600 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 6 inches thick. The
transition layer is pale brown, very friable loamy fine
sand about 6 inches thick. The underlying material to a
depth of 60 inches or more is very pale brown fine
sand. In some areas the surface layer is fine sand,
loamy sand, or fine sandy loam. In places mottles are at
a depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Gates, Hersh, and Ipage scils. These soils are lower on
the landscape than the Valentine soil. Also, Gates and
Hersh soils contain less sand. Ipage soils are
moderately well drained. Included soils make up 5 to 15
percent of the unit.

Permeability is rapid in the Valentine soil. The
available water capacity and the content of organic
matter are low. Runoff is slow. The water intake rate is
very high,

Most of the acreage of this soil supports native
grasses and is used as range or hayland. The rest is
used as cropland.

If used for dryland farming, this soil is poorly suited
to cultivated crops. It is better suited to alfalfa and small
grain than to row crops. Insufficient seasonal rainfall is
a management concern. Soil blowing is a severe hazard
unless the surface is protected. Windblown sand can
damage or destroy young seedlings. A conservation
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tillage system that keeps crop residue on the surface
helps to control soil blowing, conserves moisture,
increases the content of organic matter, and improves
fertility.

If irrigated, this soil is suited to corn, alfalfa, and
introduced grasses. It is too sandy for gravity irrigation
systems. A sprinkler system is the best method of
irrigation. Frequent, light applications of water are
needed to minimize the leaching of plant nutrients
below the root zone. Soil blowing is a hazard where the
surface is not adequately protected by crops or crop
residue. Leaving the maximum amount of crop residue
on the surface helps to control soil blowing and
conserves moisture. Planting rye or other winter cover
crops in the fall helps to control soil blowing in areas
that have been cut for silage. Applying barnyard manure
helps to increase the content of organic matter and
improves fertility.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly prairie sandreed, sand
bluestem, needleandthread, little bluestem, and blue
grama. These species make up 80 percent or more of
the total annual forage. Switchgrass, sand dropseed,
annual grasses, and forbs make up the rest. If the
range is subject to continuous heavy grazing, sand
bluestem, little bluestem, and switchgrass decrease in
abundance and are replaced by needleandthread,
prairie sandreed, sand dropseed, blue grama, sedges,
and forbs. If overgrazing continues for many years, blue
grama, Scribner panicum, sand dropseed,
needleandthread, and weeds dominate the site. If the
native plants lose vigor and are unable to stabilize the
site, soil blowing is excessive.

If the range is in excellent condition, the suggested
initial stocking rate is 0.9 animal unit month per acre. A
planned grazing system that includes proper grazing
use and timely deferment of grazing and haying helps
to maintain or improve the range condition. Properly
located fences, livestock water, and salting facilities can
result in a more uniform distribution of livestock. Areas
previously used as cropland should be reseeded to a
suitable grass mixture if they are used as range.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The
forage should be harvested only every other year.
During the following year, the hayland should be used
only as fall or winter range.

This soil is suited to the trees and shrubs grown as
windbreaks. Inadequate moisture and soil blowing are
the main problems. Irrigation can provide the
supplemental moisture needed during periods of low
rainfall. Soil blowing can be controlled by maintaining
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strips of sod or other vegetation between the tree rows.
Weeds and undesirable grasses in the tree rows can be
controlied by cultivating with conventional equipment or
by timely applications of approved herbicide.

This soil generally is suitable as a site for dwellings
and roads. It readily absorbs but does not adequately
filter the effluent in septic tank absarption fields. The
poor filtering capacity can result in the pollution of
nearby water supplies. The sides of shallow
excavations can cave in unless they are temporarily
shored.

The land capability units are IVe-5, dryland, and
IVe-11, irrigated; Sandy range site; windbreak suitability
group 5.

VeD—Valentine loamy fine sand, 3 to 9 percent
slopes. This deep, gently sloping and strongly sloping,
excessively drained soil is on hummocky dunes in the
uplands. It formed in sandy eolian material. Areas range
from 10 to 500 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 7 inches thick. The
transition layer is pale brown, very friable loamy fine
sand about 7 inches thick. The underlying material to a
depth of 60 inches or more is very pale brown fine
sand. In some areas the surface layer is loamy sand or
fine sand. In a few places loamy material is below a
depth of 20 inches. In places the surface soil is more
than 9 inches thick.

included with this soil in mapping are small areas of
Gates, Hersh, and Ipage soils. These soils are lower on
the landscape than the Valentine soil. Also, Gates and
Hersh soils are finer textured. Ipage soils are
moderately well drained. Included soils make up 5 to 10
percent of the unit.

Permeability is rapid in the Valentine soil. The
available water capacity and the content of organic
matter are low. Runoff is slow. The water intake rate is
very high.

Most areas support native grasses and are used for
grazing or hay. The rest are used for irrigated crops.
This soil is not suited to dryland crops because of
droughtiness and the hazard of soil blowing.

If irrigated, this soil is poorly suited to corn, alfalfa,
introduced grasses, and small grain. It is too sandy for
gravity irrigation systems. A sprinkler system is the best
method of irrigation. Frequent, light applications of
water are needed to minimize the leaching of plant
nutrients below the root zone. Soil blowing is a severe
hazard if the surface is not adequately protected by
crops or crop residue. Leaving the maximum amount of
crop residue on the surface helps to controf soil blowing
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and conserve moisture. Grazing of the crop residue
should be restricted. Planting rye or other winter cover
crops in the fall helps to control soil blowing in areas
that have been cut for silage. A system of conservation
tillage that keeps crop residue on the surface helps to
control soil blowing. Applying barnyard manure helps to
increase the content of organic matter and improves
fertility.

In the areas of this soil used as range or hayland, the
climax vegetation is dominantly prairie sandreed, sand
bluestem, needleandthread, little bluestem, and blue
grama. These species make up 75 percent or more cf
the total annual forage. Switchgrass, sand lovegrass,
annual grasses, and forbs make up the rest. If the
range is subject to continuous heavy grazing or
improperly harvested for hay, sand bluestem, little
bluestem, sand lovegrass, and switchgrass decrease in
abundance and are replaced by needleandthread,
prairie sandreed, sand dropseed, blue grama, sedges,
and forbs. If overgrazing continues for many years, the
native plants lose vigor and are unable to stabilize the
site. As a result, soil blowing is excessive.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.8 animal unit month per
acre. A planned grazing system that includes proper
grazing use and timely deferment of grazing or haying
helps to maintain or improve the range condition.
Properly located fences, livestock water, and salting
facilities can result in a more uniform distribution of
grazing. Areas of abandoned cropland should be
reseeded to a suitable grass mixture.

If this soil is used as hayland, mowing should be
regulated so that the grasses remain vigorous. The
forage should be harvested only every other year.
During the following year, the hayland should be used
only as fall or winter range.

This soil is suited to the trees and shrubs grown as
windbreaks. Inadequate moisture and soil blowing are
the main problems. Irrigation can provide the
supplemental moisture needed during dry periods. The
soil is so loose that the trees should be planted in
shallow furrows dug with as little surface disturbance as
possible. Soil blowing can be controlled by maintaining
strips of sod or other vegetation between the tree rows.
Young seedlings can be damaged by high winds and
covered by drifting sand. Weeds and undesirable
grasses can be controlled by cultivating with
conventional equipment or by timely applications of the
appropriate herbicides. Areas near the trees can be
rototilled or hoed by hand.

This soil generally is suitable as a site for dwellings
and roads. It readily absorbs but does not adequately
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filter the effluent in septic tank absorption fields. The
poor filtering capacity can result in the pollution of
nearby water supplies. The sides of shallow
excavations can cave in uniess they are temporarily
shored. Dwellings should be designed so that they
conform to the natural slope of the land, or the sail
should be graded.

The land capability units are Vle-5, dryland, and
[Ve-11, irrigated; Sands range site; windbreak suitability
group 7.

vmD—Valentine-Els complex, 0 to 9 percent
slopes. These deep soils formed in sandy eolian
material in the sandhills. The excessively drained,
gently sloping and strongly sloping Valentine soil is on
hummocky dunes. The somewhat poorly drained, nearly
level Els soil is in swales between the dunes. It is
subject to rare flooding. Areas range from 40 to more
than 1,000 acres in size. They are 50 to 65 percent
Valentine soil and 20 to 45 percent Els soil. The two
soils occur as areas so intricately mixed that separating
them in mapping is not practical.

Typically, the Valentine soil has a surface layer of
brown, loose fine sand about 5 inches thick. The
transition layer is grayish brown, locse fine sand about
4 inches thick. The underlying material to a depth of 60
inches or more is light gray fine sand. In places the
surface layer is loamy fine sand or loamy sand.

Typically, the Els soil has a surface layer of grayish
brown, very friable loamy fine sand about 6 inches
thick. The transition layer is light brownish gray, very
friable loamy sand about 10 inches thick. The
underlying material to a depth of 60 inches or more is
light gray, mottied sand. In places the surface layer is
fine sand or loamy sand.

Included with these soils in mapping are small areas
of Ipage. Marlake, and Tryon soils. Ipage soils are
between the Valentine and Els soils on the landscape.
They are moderately well drained. Marlake and Tryon
soils are lower on the landscape than the Els soil.
Marlake soils are very poorly drained and are covered
by water during most of the growing season. Tryon soils
are poorly drained or very poorly drained. Also included
are areas where small blowouts have formed and some
small areas where the slope is more than 9 percent.
Included areas make up 5 to 15 percent of the unit.

Permeability is rapid in the Valentine and Els soils,
and the available water capacity is low. The content of
organic matter is low in the Valentine soil and
moderately low in the Els soil. Runoff is slow on both
soils. The water intake rate is very high. The seasonal
high water table in the Els soil is at a depth of about 1.5
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feet in wet years and about 3.0 feet in dry years.

Most of the acreage supports native grasses and is
used as range or hayland. A small acreage is used as
irrigated cropland. These soils are not suited to dryland
crops because of droughtiness and the hazard of soil
blowing.

if irrigated, these soils are poorly suited to corn,
small grain, alfalfa, and introduced grasses. They are
too sandy for gravity irrigation systems. A sprinkler
system is the best method of irrigation because
frequent, light applications of water are needed.
Wetness caused by the seasonal high water table in the
Els soil can be a problem in the spring and in other wet
periods. During dry periods the water table can be
beneficial. Soil blowing is a severe hazard if the surtace
is not adequately protected by crops or crop residue.
Leaving the maximum amount of crop residue on the
surface helps to control soil blowing and conserves
moisture. Including close-growing crops, such as alfalfa
and grasses, in the cropping sequence helps to contro!
soil blowing. Adding barnyard manure helps to increase
the content of organic matter and improves fertility.

In the areas used as range or hayland, the climax
vegetation on the Valentine soil is dominantly sand
bluestem, prairie sandreed, little bluestem, and
needleandthread. These species make up 70 percent or
more of the total annual forage on this soil. Sand
lovegrass, blue grama, switchgrass, annual grasses,
and forbs make up the rest. The climax vegetation on
the Els soil is dominantly big bluestem, little bluestem,
indiangrass, and switchgrass. These species make up
85 percent or more of the total annual forage on this
soil. Prairie cordgrass, sedges, annual grasses, and
forbs make up the rest.

If the range is subject to continuous heavy grazing or
improperly harvested for hay, sand bluestem, little
bluestem, sand lovegrass, indiangrass, and switchgrass
decrease in abundance on both soils. They are
replaced by needleandthread, blue grama, sand
dropseed, sandhill muhly, and forbs on the Valentine
soil and by sideoats grama, western wheatgrass,
bluegrass, foxtail barley, green muhly, sedges, and
rushes on the Els soil. If overgrazing continues for
many years, the native plants on the Valentine soil lose
vigor and are unable to stabilize the site. As a result,
soil blowing is excessive and blowouts can form. On the
Els soil, bluegrass, purple lovegrass, sedges, rushes,
and weeds dominate the site.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.8 animal unit month per
acre on the Valentine soil and 1.7 animal unit months
per acre on the Els soil. The stocking rate is determined
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by the percentage of each soil in the pasture. The
range should be closely monitored during grazing
periods. and the stocking rates should be adjusted so
that neither soil is overgrazed. A planned grazing
system that includes proper grazing use and timely
deferment of grazing helps to maintain or improve the
range condition. Properly located fences, livestock
water, and salting facilities can help to achieve a better
distribution of grazing.

Areas previously used as cropland should be
reseeded to a suitable grass mixture if they are used as
range. Shaping, seeding, and mulching hasten the
reclamation of blowouts.

If these soils are used as hayland, mowing should be
regulated so that the plants remain healthy and
vigorous. The Valentine soil should be mowed only
every other year. During the following year, the hayland
should be used only as fall or winter range.

These soils are suited to the trees and shrubs grown
as windbreaks. Onsite investigation is needed to identify
the best suited areas. The Valentine soil is so loose
that the trees should be planted in shallow furrows with
as little disturbance of the surface as possihle. Young
seedlings may be damaged by high winds and covered
by drifting sand. Strips of sod or other vegetation
between the tree rows help to control soil blowing.
{rrigation can provide supplemental moisture during dry
periods. The only species suitable for planting on the
Els soil are those that can tolerate occasional wetness.
Planting trees can be difficult in wet years. Tilling the
soil and planting the trees in spring may not be possible
until the soil begins to dry out. Weeds and undesirable
grasses, which compete with the trees for moisture, can
be controlled by cultivating with conventional equipment
or by timely applications of the appropriate herbicides.

These soils readily absorb but do not adequately
filter the effiuent in septic tank absorption fields. The
poor filtering capacity can result in the pollution of
ground water. Absorption fields on the Els soil should
be constructed on fill material that raises them a
sufficient distance above the seasonal high water table.
The sides of shallow excavations can cave in unless
they are shored. The shoring should be done during a
dry period on the Els soil. The Valentine soil generally
is suitable as a site for dwellings and roads. Dwellings
on the Els soil should be constructed on elevated, well
compacted fill material, which helps cvercome the
wetness caused by the seasonal high water table and
helps to prevent the damage caused by floodwater.
Constructing roads on suitable, well compacted fill
material above the level of flooding and providing
adequate roadside ditches and culverts help to prevent
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the road damage caused by floodwater and wetness.
The damage by frost action can be minimized by a
good surface drainage system and by a gravel moisture
barrier in the subgrade. Crowning the road by grading
and constructing adequate roadside ditches help to
provide the needed surface drainage.

The land capability units are Vle-5, dryland, and
[Ve-12, irrigated. The Valentine soil is in the Sands
range site and windbreak suitability group 7. The Els
soil is in the Subirrigated range site and windbreak
suitability group 28.

VsD—Valentine-Simeon complex, 0 to 9 percent
slopes. These soils are deep and excessively drained.
The gently sloping and strongly sloping Valentine soil is
on hummocky dunes. It formed in sandy eolian material.
The nearly level and very gently sloping Simeon soil is
on the stream terrace between the dunes. it formed in
sandy alluvium and outwash. Areas range from 40 to
more than 500 acres in size. They are 50 to 60 percent
Valentine soil and 25 to 40 percent Simeon soil. The
two soils occur as areas so intricately mixed that
separating them in mapping is not practical.

Typically, the Valentine soil has a surface layer of
grayish brown, loose fine sand about 4 inches thick.
The transition layer is light brownish gray, loose fine
sand about 7 inches thick. The underlying material to a
depth of 60 inches or more is light gray fine sand. In
some areas the surface layer is loamy fine sand or fine
sandy loam. In a few areas coarse sand is below a
depth of 40 inches. In places the surface soil is more
than 9 inches thick.

Typically, the Simeon soil has a surface layer of
grayish brown, loose sand about 5 inches thick. The
transition layer is brown, loose sand about 8 inches
thick. The underlying material to a depth of 60 inches or
more is white sand. The content of gravel in the
underlying material is about 5 percent. In some areas
the surface layer is loamy sand, fine sand, or sandy
loam. In a few areas the surface soil is more than 9
inches thick.

Included with these soils in mapping are small areas
of Boelus and Ipage soils. Boelus soils are slightly
higher on the landscape than the Simeon soil. They are
loamy in the lower part of the subsoil. Ipage soils are
lower on the landscape than the Simeon soil and are
moderately well drained. Also included are some small
areas where the slope is more than 9 percent. Included
soils make up 5 to 15 percent of the unit.

Permeability is rapid in the Valentine and Simeon
soils, and the available water capacity is low. The
content of organic matter also is low. Runoff is slow,
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and the water intake rate is very high.

Most of the acreage supports native grasses and is
used as range. Some areas are used as irrigated
cropland. This unit is not suited to dryland crops
because of droughtiness and the hazard of soil blowing.

If irrigated, these soils are poorly suited to smail
grain, corn, introduced grasses, and alfalfa. They are
too sandy for gravity irrigation. A sprinkler system is the
best method of irrigation because frequent, light
applications of water are needed to minimize the
leaching of plant nutrients. Soil blowing is a severe
hazard if the surface is not protected by crops or crop
residue. Growing winter cover crops, including close-
growing crops in the cropping sequence, and keeping
crop residue on the surface help to control soil biowing
and conserve moisture. Applying barnyard manure
helps to increase the content of organic matter and
improves fertility.

In the areas used as range, the climax vegetation on
the Valentine soil is dominantly sand bluestem, little
bluestem, needleandthread, and prairie sandreed.
These species make up 70 percent or more of the total
annual forage on this soil. Sand lovegrass, blue grama,
switchgrass, annual grasses, and forbs make up the
rest. The climax vegetation on the Simeon soil is
dominantly blue grama, sand bluestem,
needleandthread, prairie sandreed, and clubmoss.
These species make up 70 percent or more of the total
annual forage on this soil. Hairy grama, little bluestem,
sand dropseed, annual grasses, and forbs make up the
rest. If the range is subject to continuous heavy grazing,
sand bluestem, sand lovegrass, switchgrass, and little
bluestem decrease in abundance on both soils. They
are replaced by needleandthread, blue grama, hairy
grama, sand dropseed, sedges, and forbs. f
overgrazing continues for many years, the native plants
lose vigor and are unable to stabilize the site. As a
result, soil blowing is excessive and blowouts can form.

If the range is in excellent condition, the suggested
initial stocking rate is about 0.8 animal unit month per
acre on the Valentine soil and about 0.6 animal unit
month per acre on the Simeon soil. A planned grazing
system that includes proper grazing use and timely
deferment of grazing helps to maintain or improve the
range condition. A planned short period of heavy
grazing during the grazing season or deferment of
grazing in 2 years out of 3 helps to retain little bluestem
and prairie sandreed in the plant community on the
Simeon soil. Properly located fences, livestock water,
and salting facilities ¢an result in a more uniform
distribution of grazing. Shaping, seeding, and mulching
hasten the reclamation of blowouts.

Soil Survey

Onsite investigation is needed to identify areas of
these soils that are suitable for windbreaks. The
Valentine soil is suited to the trees and shrubs grown as
windbreaks, but the Simeon soil is too droughty. The
Valentine soil is so loose that the trees should be
planted in shailow furrows with as little disturbance of
the surface as possible. Young seedlings can be
damaged by high winds and covered by drifting sand.
Maintaining strips of sod or cover crops between the
tree rows helps to control soil blowing. Irrigation can
provide supplemental moisture during dry periods.
Weeds and undesirable grasses can be controlled by
cultivating with conventional equipment or by
applications of the appropriate herbicides.

These soils generally are suited to use as sites for
dwellings and roads. They readily absorb but do not
adequately filter the effluent in septic tank absorption
fields. The poor filtering capacity can result in poliution
of the underground water supplies. The sides of shallow
excavations can cave in unless they are shored.

The land capability units are Vle-5, dryland, and
IVe-12, irrigated. The Valentine soil is in the Sands
range site and windbreak suitability group 7. The
Simeon soil is in the Shallow to Gravel range site and
windbreak suitability group 10.

Vt-—Vetal loam, 0 to 1 percent slopes. This deep,
nearly level, weli drained soil is on stream terraces
along the North Loup River. It formed in loamy alluvium
and eolian sediments. The only area of this soil in the
county is about 420 acres in size.

Typically, the surface layer is brown, very friable
loam about 7 inches thick. The subsurface layer is
about 23 inches thick. The upper part is dark grayish
brown, very friable loam, and the lower part is grayish
brown, very friable fine sandy loam. The next layer is
dark gray, very friable very fine sandy loam about 6
inches thick. The underlying material to a depth of 60
inches or mare is grayish brown very fine sandy loam.
In some places land leveling has exposed the light
colored underlying material. In other places the surface
layer is silt loam or fine sandy loam. In a few areas the
underlying material is calcareous.

Included with this soil in mapping are small areas of
Hersh, Hord, and Valentine soils. Hersh and Valentine
soils are higher on the landscape than the Vetal soil.
Also, they contain more sand. Hord soils are lower on
the landscape than the Vetal soil. Also, they contain
less sand. Included soils make up 5 to 10 percent of the
unit.

Permeability is moderately rapid in the Vetal soil, and
the available water capacity is high. The content of
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organic matter is moderate. Runoff is slow. The water
intake rate is moderate. This soil can be easily worked.
It absorbs water well and readily releases moisture to
plants.

Nearly all of the acreage is used as cropland. The
rest supports native grasses and is used as range. Most
of the cropland is irrigated.

If used for dryland farming, this soil is suited to corn,
sorghum, small grain, and alfalfa. Soil blowing is a
slight hazard if the surface is not protected by crops or
crop residue. Insufficient seasonal rainfalt limits crop
production in most years. A conservation tillage system
that keeps -crop residue on the surface conserves
moisture and helps to control soil blowing. Returning
crop residue and green manure crops to the soil helps
to maintain the content of organic matter. and improves
fertility.

If irrigated, this soil is suited to corn, sorghum,
alfalfa, small grain, and introduced grasses. Water can
be applied by gravity or sprinkler irrigation systems.
Land leveling may be needed if a gravity system is
used. Disking, chiseling, or another conservation tillage
system that keeps crop residue on the surface
conserves moisture and helps to control soil blowing.
Returning crop residue to the soil helps to increase the
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content of organic matter and improves fertility.

This soil is suited to range and native hay. A cover of
range plants or native hay is effective in controlling soil
blowing. Overgrazing by livestock or improper haying
methods reduce the extent of the protective plant cover
and cause the native plants to deteriorate. Proper
grazing use, timely deferment of grazing or haying, and
a planned grazing system help to maintain or improve
the range condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Inadequate rainfall and plant competition
are the main management concerns. Irrigation can
provide the supplemental water needed during periods
of low rainfall. Good site preparation, timely cultivation,
and timely applications of the appropriate herbicides
help to control the weeds and undesirable grasses that
compete with the trees for moisture.

This soil generally is suited to use as a site for septic
tank absorption fields and dwellings. The damage to
roads caused by frost action can be minimized by a
good surface drainage system. Crowning the road by
grading and constructing adequate roadside ditches
help to provide the needed surface drainage.

The land capability units are llc-1, dryland, and -6,
irrigated; Silty range site; windbreak suitability group 5.
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Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in meeting the Nation's short-
and long-range needs for food and fiber. Because the
supply of high-quality farmiand is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation's
prime farmland.

Prime farmland, as defined by the U.S. Department
of Agriculture, is the land that is best suited to food,
feed, forage, fiber, and oilseed crops. It may be
cultivated land, pasture, woodland, or other land, but it
is not urban and built-up land or water areas. It either is
used for food or fiber crops or is available for those
crops. The soil qualities, growing seascon, and moisture
supply are those needed for a well managed soil to
produce a sustained high yield of crops in an economic
manner. Prime farmiand produces the highest yields
with minimal inputs of energy and economic resources,
and farming it results in the least damage to the
environment.

Prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation. The
temperature and growing season are favorable. The

level of acidity or alkalinity is acceptable. Prime
farmland has few or no rocks and is permeable to water
and air. It is not excessively erodible or saturated with
water for long periods and is not frequently flooded
during the growing season. The slope ranges mainly
from 0 to 6 percent. More detailed information about the
criteria for prime farmland is available at the local office
of the Soil Conservation Service.

About 21,930 acres in the survey area, or nearly 6
percent of the total acreage, meets the soil
requirements for prime farmland. Most of the prime
farmland is in the southern part of the county, mainly in
associations 6 and 8, which are described under the
heading “General Soil Map Units.” Nearly all of the
acres of this prime farmland is used for crops. The
crops grown on this land are mainly corn and alfalfa.

The map units in the survey area that are considered
prime farmland are listed in table 5. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described under the heading
“Detailed Soil Map Units."
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect
extensive field data about the nature and behavior
characteristics of the soils. They collect data on erosion,
droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience
and collected data on soil properties and performance
are used as a basis in predicting soil behavior.

Information in this section can be used to plan the
use and management of soils for crops and pasture; as
rangeland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for windbreaks and
wildlife habitat. It can be used to identify the potentials
and limitations of each soil for specific land uses and to
help prevent construction failures caused by
unfavorable soil properties.

Planners and others using soil survey information
can evaluate the effect of specific land uses on
productivity and on the environment in all or part of the
survey area. The survey can help planners to maintain
or create a land use pattern in harmony with the natural
soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where wetness or very firm soil layers
can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, cam rounds,
playgrounds, lawns, and trees and shrubs.

The soils in the survey area are assigned to various
interpretive groups at the end of each map unit
description and in some of the tables. The groups for
each map unit also are shown in the section

“Interpretative Groups,” which follows the tables at the
back of this survey.

Crops and Pasture

William E. Reinsch, conservation agronomist, and Sheila R.
Valasek, district conservationist, Soil Conservation Service, helped
prepare this section.

General management needed for crops and pasture
is suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under "“Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

About 6 percent of the acreage in Loup County is
cropland. Corn and alfalfa are the main crops. The
paragraphs that follow describe the management
needed on the cropland in the county.

Management for Dryland Crops

Good management in areas used for dryland crops
reduces the runoff rate, helps to control soil blowing
and water erosion, conserves moisture, and improves
tilth. Erosion is a hazard on most of the cultivated soils
in the county. In many areas applying conservation
practices helps to reduce this hazard.

Contour farming and a conservation tillage system
that keeps crop residue on the surface help to control
water erosion. They also reduce the runoff rate and
increase the amount of moisture available to crops.
Keeping crop residue on the surface or growing a
protective plant cover minimizes surface crusting during
and after heavy rains, increases the rate of water
intake, and reduces the runoff rate. The crop residue
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also reduces the evaporation rate by lowering the
surface temperature. During winter, crop stubble traps
snow, which can provide additional moisture.

Soil blowing is a major hazard in Loup County. It can
be controlled by a number of conservation practices.
These include leaving crop residue on the surface
throughout the winter, until spring planting; a
conservation tillage system that keeps crop residue on
the surface after planting; wind stripcropping; and field
windbreaks. The hazards of soil blowing and water
erosion can be reduced if the more productive soils are
used for row crops. The steeper, more erosive soils can
be used for close-growing crops, such as small grain
and alfalfa, or for hay and pasture.

[nsufficient rainfall limits crop production in the
county. A cropping system and management practices
that help to prevent excessive soil loss and conserve
moisture are needed on all of the cropland in the
county.

Proper management practices and a suitable
cropping sequence help to maintain tilth and fertility,
help to maintain a plant cover that protects the soil
against erosion, and control weeds, insects, and
diseases. The management practices and cropping
sequence vary, depending on the kind of soil. For
example, a proper cropping sequence and conservation
practices are needed on Hersh fine sandy loam, 3 to 6
percent slopes, to help control soil blowing and water
erosion. The management practices include a
conservation tillage system that leaves a high
percentage of crop residue on the surface during winter
and a contour stripcropping system of row crops and
close-growing crops.

Conserving soil moisture is an important factor in the
production of dryland crops. Conservation tillage
practices, such as no-till or ridge-till systems of planting
row crops, help to keep snow on the fields and reduce
the evaporation rate. Planting and farming on the
contour and stripcropping reduce runoff and infiltration
rates.

The kind and amount of fertilizer needed in areas of
dryland crops should be based on the results of soil
tests and on the moisture content of the soil when the
fertilizer is applied. If the soil is dry or if rainfall is below
normal, the amount of nitrogen fertilizer applied should
be slightly less than the recommended amount because
of the carry-over of nitrogen from the previous year.
Nitrogen fertilizer is beneficial on all soils used for
nonlegume crops. Potassium, phosphorus, and zinc are
beneficial in severely eroded areas and in areas that
have been cut during the construction of terraces or
during other earth-moving activities. Dryland crops

Soil Survey

generally require less fertilizer than irrigated crops
because the plant population is lower.

Care is needed when a seedbed is prepared or
weeds are removed through cultivation. Excessive
tillage reduces the extent of the plant cover, breaks
down the granular structure of the surface layer, and
thus increases the hazard of soil blowing. Steps in the
tillage process should be limited to those that are
essential. Various conservation tillage practices can be
used in the county. Examples are no-till and till-plant,
which are well suited to the soils used for row crops. A
seed drill can plant grasses by drilling into a cover of
stubble without further seedbed preparation.

Management for Irrigated Crops

About 70 percent of cropland in Loup County is
irrigated. Corn and alfalfa are the chief irrigated crops.
Gravity or sprinkler irrigation can be used where corn is
grown. Border, corrugation, or sprinkler irrigation can be
used where alfalfa is grown. Irrigation water is obtained
from both wells and canals.

Most nearly level and very gently sloping, moderately
permeable soils, such as Cozad soils, are well suited to
gravity irrigation. On these soils row crops dominate the
cropping sequence. A cropping sequence that includes
both corn and alfalfa helps to control the cycle of
diseases and insects that is common if the same crop is
grown year after year. On gently sloping soils, such as
Gates silt loam, 3 to 6 percent slopes, eroded, water
erosion is a severe hazard if furrow irrigation is used.
On these soils sprinkler irrigation is better suited than
furrow irrigation.

Land leveling, which allows an even distribution of
water, can improve the efficiency of furrow irrigation and
thus can conserve the water supply. The efficiency also
can be improved by a tailwater recovery system, which
traps excess irrigation water running off the field. The
water can then be pumped back on the field and used
again.

The amount of water applied by sprinklers can be
controlled; consequently, sprinkler irrigation systems
can be used for special purposes. One of these is
establishing grass in moderately steep areas that
formerly were cultivated. The most common sprinkler
systems in Loup County are the center-pivot and
towline systems.

Sprinklers can apply water at a rate that conforms to
the rate of water intake of the soil. They can be used on
the more sloping or sandy soils. The rate of water
intake in sandy sails limits the effectiveness of gravity
irrigation. A conservation tillage system that leaves crop
residue on the surface after the crop is planted reduces
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the evaporation rate and conserves irrigation water.

Conservation tillage also improves the intake of
rainfall, reduces the runoff rate, and helps to control soil
blowing and water erosion. Wind drift can result in an
uneven distribution of water under some sprinkler
systems. Watering at night, when wind velocities are
usually lower, reduces the evaporation rate and
improves water distribution.

Soil holds a limited amount of water; consequently,
irrigation water is needed at regular intervals to keep
the soil moist. Application rates and the frequency of
irrigation vary depending on the kind of soil, the crop,
and the amount of available moisture in the soil. If
erosion is a hazard, the application rate should not
exceed the rate of water intake of the soil.

The available water capacity varies widely in the soils
in Loup County that commonly are irrigated. For
example, Hord silt loam, 0 to 1 percent slopes, holds
about 2.5 inches of available water per foot of soil.
Thus, when planted to a crop that has roots extending
to a depth of 4 feet, this soil supplies about 10 inches of
available water to the crop. When planted to the same
crop, sandy soils, such as Valentine loamy fine sand,
supply about 4 inches of available water in 4 feet of
soil. For maximum efficiency, irrigation should be begun
when the plants have used about half of the available
water. The irrigation system should replace water at a
rate that ensures a steady water supply for the plants.

Yields are generally higher on irrigated soils than
nonirrigated soils. Consequently, the plants remove
more plant nutrients. Returning all crop residue to the
soil and adding livestock manure and commercial
fertilizer help to maintain the supply of plant nutrients.
The grain crops grown in Loup County respond well to
applications of nitrogen fertilizer. In areas where the
surface has been disturbed by land leveling, especially
where the topsoil has been removed, plants respond
well to applications of phosphorus, potassium, zinc, and
iron. On Ipage, Valentine, and other sandy soils, which
have a low available water capacity, plant nutrients can
be quickly leached below the root zone. On these soils
fertilizer can be applied at frequent intervals along with
the irrigation water. Carefully controlling the amount of
water applied helps to prevent loss of plant nutrients.
Soil tests can determine the amount and kind of
fertilizer needed on specific sites.

All the soils in Nebraska are assigned to irrigation
design groups. These groups are described in an
irrigation guide that is part of the technical
specifications for conservation in Nebraska (8).

Assist